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PEEFACE. 



A VERY CURIOUS and widely spread feeling against the 
tactical value of Field Artillery prevails* in the British 
Army, and in that Army alone. To trace its origin 
would not be difficult, but the task is unnecessary and 
useless, because there are signs that the prejudice is 
beginning to disappear. 

The object of this book, which has been prepared with 
great care by an officer who is at once a technical 
Artillerist and a master of Modem Tactics, is to place in 
the hands of the English Army and Reserve Forces a 
handbook to which they can turn for information on the 
nature of Field Artillery, and its legitimate use in com- 
bination with other troops. The necessity for such 
knowledge can hardly be doubted, if we consider that a 
moment is likely to come in every action when the full 
power of the whole force must be used in order to strike 
a decisive blow. Artillery should, in the various stages 
of a fight, prepare the way for the other arms, support 
them during the whole combat, and act with vigour and 
self-sacrifice beside them during the final struggle at close 
quarters. It must know how to take up the first bui'den 
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of pursuit by its fire, while the stuY«$sfiil in&oti; are 
re-forming th^ ranks, disot^ani^ hy the aEsanlt. 
Finally, in case of repulse, it mast sacrifice itself witti 
oonrage and devotion to save the fortnnee of the day, and 
restore heart and liope to the ddeated troc^is. These 
important functions cannot be folfilled if Field Artilleiy 
hangs back, and only exchangee long shote with the enemy. 
But the guns will nerer be used with decision by com.- 
manders unacquainted with the natnre and power of the 
Arm. 

The m flTcima given in this Tolume are derived &om the 
reeultA of late wars on the Continent, as related by the 
actors. One groat principle underlies all precepts worth 
reading on the action of Field Artillery. It is that while 
Artilleiy must, like oiber arms, expect to have eggs 
broken in the untiring of omelettee, ncitiier loss of men 
nor of guns is to be shirked in striving for the one great 
end- — the success of the engagement. The trophies of 
battle will remain in the hands of the victor, &nd the 
only dishonourable manner of losing guns is in submitting 
to their capture after the battle has been lost because the 
Artillery was not sufficiently bold and energetic. English 
Artillery may always be trusted to be forward enough, 
provided it be not held back by ialse ideas of duty, based 
on a system of tactics the vitality of which has passed 
away with the weapons for which it was devised. 
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FIELD ABTILLEEY. 



CaaULPTER I. 

THE ors. 

The modem gnu— Description of parts — ^Material for ordnance — Con« 
rtniction of ^x3Ld gun — Length of bore — Calibre — ^Windage — ^TwUt 
o# rifling— GrooveB — ^Vent — ^Powder chamber— Direct of rifling— 
Byttbans of rifling — Muzzle- cemct breech-loaders — Systems of 
breech-loading — Gnns of the fiitnie. 

Thb term Field Artillery is applied to tliat portion of the 
artillery arm which, under ordinary circumstances, accom- 
panies a militaiy force on active service. 

It comprises Horse and Field Artillery batteries, mountain 
batteries and guns of position, all of which can combine with 
the cavalry and infantry of an army in effective action on 
the battle-field. 

When fortresses or strongly entrenched positions have to 
be taken, a regular siege train or collection of guns, howitzers, 
and mortars of varying sizes are attached to an army. The 
military operations in the case of a si^e have, however, a dis- 
tinctive character of their own, and are carried out in their 
main features by the artillery and engineer arms alone, the 
infantry and cavalry being only used in the battles or attacks 
incident on the pecxdiar nature of the warfare. Siege artil- 
lery of a heavy type is not sufficiently mobile to be able to 
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accompany a force in field operatioiu, and hence it u 
generally not included in the term Field ArtiUery. 
Batteriea may be divided into two distinct portions ; 

1. The matirielf comprising the gun, ita anuauniticm, 
carriages, and stores. 

2. The periormd, or the men to work the battery and 
the horses to draw the carriages. 

For the sake of simplicity it will be best to detciibe 
briefly first the maUriel and penowiiel of an ordinary field 
battery, and then point out the differences which exist be- 
tween varioiu kinds of the lighter batteries. 

As a battery consists of a certain number of guns, each, 
forming a unit complete in itself, the gun and its equipment 
(usually called a subdivision) will fitet be described. 

The modem grm. — A gun is simply a tube of metal closed 
at one end and open at the other, itora which a projectile 
can be thrown to a considerable distance by the ezploaive 
effect of gunpowder in the bore. 

In the construction of a field gun certain general principles 
must be observed. There must be sufficient strength to 
ensure perfect safety to those working the gun.' The bore 
must bo made of a material capable of withstanding the wear 
and tear of a large number of rounds. The total weight 
should be as small as possible consistent with strength and 
the work U> be done. The material should be arranged so 
that there should be no waste of power, and so that every 
part should perform ita due share in withstanding the pres- 
sure from within. 

When a loaded gun is fired, the conversion of the sohd 
grains of powder into a. large volume of gas causes great 
pressure to take place in every direction at the seat of the 
charge. As the powder is enclosed on all sides, the effect of 
the explosion will be to eject the projectile out of the bore, 
mmratively small reaiatance is offered by it. 
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As soon as the shot b^ins to move in the bore it leaves 
more space for the gas, and the pressure inside is lessened, 
and continues to decrease as the projectile approaches the 
muzzle.- The powder chamber or rear part of a gun has 
consequently to be made stronger than the muzzle end, and 
all guns are, accordingly, more or less conical in form. 

The pressure in the bore will vary with the amount of 
resistance to be overcome in throwing out the projectile, and 
with the quality of the powder. In a rifled gun (such as all 
modem field guns) the projectile is elongated, and therefore 
heavier in weight than the round shot of a small bore ; and, 
moreover, it is forced to travel in a spiral course through the 
bore instead of rolling straight out. Hence guns of the 
modem type have to be made exceptionally strong about the 
breech. 

Parts of a gwn. — The muzzle-loading field guns hitherto 
in our service are made of a tube of steel over which, for the 
purpose of strengthening the powder chamber, is shrunk a 
breech coU of wrought iron. (PL 1.) 

The different parts of a gun are the cascahle, or projection 
in rear (a b). 

The breech (b c) extends from the bottom of the bore to 
the neck, or small end of the cascable. 

The vent (l) is a small channel passing through the metal 
of the gun from the exterior surface at top down into the 
bore by means of which the charge is fired. 

The trunnions (k) are cylindrical projections on each 
side of the piece, by means of which it is supported on the 
carriage from which it is fired. They are placed a little in 
rear of the centre of gravity of the gun in order that it may 
rest steady when being worked. 

The excess of weight of the portion of the gun in rear of 
the trunnions over that in front is termed the preponderance. 
It is desirable that this difference from a true balance should 
be slight, as otherwise there would be unnecessary labour in 
elevating and depressing the breech. 

Before being able to elevate the bore of a gun to any 
required angle, in order to obtain increase of range for th<^^Tc^ 

b2 
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jeetile, it i* neccamy to obtain parallel to the axis of Uie horo- 
a line which mnit be vuible on the exterior of the pieoe. 
Tbis U etkded by raiaing a ditpart patch (m) on the mti^e> 
In man]' gmu {t.g. the 16-poander field gnn) the Tinul 
line ia placed at the aide of the piece, the dispart patdt beins 
niied on tiie tnmmooa. 

The bore of a rifled gun has in it a certain □umber of 
groi/rei to enanre the rotation of the projectile. The diatance 
between the groores is called the land*. 

The ealV/rt of a gan ia the diameter of the bore meaaured 
acrosi the lands, the depth of the groorea not being reckoned. 

The difference between the diameter of the bore and that 
of the projectile is termed iHndoge. 

The twist of the rifling ia alwaya reckoned in calibres; 
Thus a rifling of I in 30 calibres means that in a length in 
inchei of 30 calilnes, the groorea make one complet« circnit 
of the bore of the gun. 

In conaiderii^ the consimction of a gnn, reference will 
alone be made to the ordintuT' field guns now in the service, 
viz., the 9, 13, and 16-ponnder muzzle-loading gnns. 

Material frrr tyrdtuince. — The ordinary service guns are 
Blade of an inner tube of steel and an oater jacket of wrought 
iron. Steel may be defined as a melted malleable allojr of 
iron containing a smaller proportion of carbon than exists in 
cost iron. It is undoubtedly far stronger in every way than 
wrought iron, and has been for years used in the Krupp 
factories as the best metal for ordnance. The steel made in 
England was at first found to be too uncertain in quality to 
be deemed safe to employ by itself. Within the last few years, 
however, great improvements have been made in its manu- 
facture. By using rcverberatory furnaces, which produce 
a voiy great heat, such as that of Siemens', all impurities of 
every kind can be burnt out of the hquid metal and a 
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-xyi the lighter, and probably the heavier guns, will be made 
of steel, as the evidence in favour of its adoption is very 
conclusive.* 

Construction of gun, — The steel for the inner tube is re- 
ceived from the contractors in a roughly turned solid mass. 
If the block successfully passes its various manufacturing 
tests, it is roughly bored out. The tube is then heated in a 
furnace and plunged bodily into a bath of oil to cool. The 
barrel is next bored and turned to a slight extent, and then 
subjected to hydraulic pressure of four tons to the square 
inch. 

The hreech-coU or jacket forms the remaining portion of 
the gun, and is composed of two single coils and a trunnion 
ring welded together. 

A coil is formed by heating a long bar of wrought-iron 
and twisting it round an iron roller or * mandrel.' The mass 
thus formed is, when white-hot, placed under the hammer 
and the coils welded together. When the various pieces of the 
jacket are joined together, the hollow of the interior is turned 
80 that its diameter is very slightly less than that of the steel 
tube. 

The process of. uniting the two portions of the gun by 
shrinking is very simple. The steel tube is placed vertically 
in a pit, muzzle upwards. The wrought-iron jacket is ex- 
panded by heat until it is sufficiently large to fit easily over 
the breech end of the tube, and is then lifted by a travelling 
crane and dropped over it. The steel tube is kept cool by 
means of water, and as the wrought-iron jacket loses its 
heat, it gradually contracts and firmly grips the inner tube. 

A gun being thus made roughly into shape requires to 
have the outside and inside accurately turned, the grooves 
for the rifling cut, holes made for the vent and sight, &c. 

The length of bore. — The bore of a gun should be suffi- 
ciently long to allow of the complete combustion of the 
powder. If too short a bore is used, a large quantity of the 

1 The evidence of all the leading manufacturers in Exi^«xA>a»&\i'^«sv 
taken by the Experimental Committee on Oidiiaft.cfe^^swX.'Cvv^^'s^^'^ '"^ 
jnot yet publicized. 
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charge will be blown out of the muzzle nnfired, and therefore 

wftfited. On the other hand, by increasing the length unduly, 
unnecessary friction is set up between the gun and its pro- 
jectile, and the velocity of the latter is lessened. Considera- 
tions, both of weight and handiness, limit idso the length of 
the bore. 

The rate of burning of the powder is obviously one of the 
main features in settling the question. The modem tendency 
is to use large charges of slow-buming powder, and henc« 
guns are now made much longer in the bore than they used 
to be, in order to consume the charge. Compare, for instance, 
the 13 and 9-pounder guns (Pi. I.}. We are now able to 
determine the pressure of the powder at any point in tb» 
bore, and can thus arrive theoretically at the best length for 
each gun, a result which is verified by actual practice. 

Calibre. — The calibre of a gun depends upon the form,, 
nature, and weight of the projectile to be used. The gun ia 
made to suit the projectile and not the projectile to suit 
the gun. To throw a shot of a certain weight, owing to the 
shape of the projectile, obviously requires a smaller bore in a 
rifled than in a smootli-bore gun. 

The calibre must also be made to suit the charge. Aa a 
rule a large calibre will give a greater initial velocity 
than a small one, and in the latter case there is some diffi- 
culty in effectively igniting a very long cartridge. 

The smaller the diameter of an elongated shell of a given 
weight tlie leas will be the resistance of the air, and conse- 
quently the greater the range. 

The objection, however, to a very long shell is that it 
requires a sharp pitch in the rilling which strains the gun 
and the projectile, so that the walls of the shell must be 
made of great strei^h, thus reducing the internal capacity. 

The more rapid the rotation of the projectile the greater 
will be the dispersion of bullets in case of shrapnel fire, and 
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Windage. — In all muzzle-loading rifled guns, windage is 
a necessity in order to ensure the easy loading of the piece. 
It has also the great advantage of allowing the flame to pass 
over the projectile and thus ignite a time fuse placed in its 
head. The main disadvantage of windage is that the rush 
of gas past the projectile scores and eats into the bore and 
gradually renders it unserviceable. This destruction of the 
bore is so great in the case of large powder charges, that the 
guns of the newest type, such as the 13-pounder muzzle- 
loader, have a gas-check attached to the rear of the projec- 
tile. The explosion of the charge drives forward the 
gas-check or plate of soft metal on to the sides of the base of 
the projectile, and fills up the grooves of the rifling. 

As the soft metal gas-check is attached to the base of the 
shot, its being forced into the grooves naturally gives a 
rotary motion to the projectile, and it thus serves a double 
purpose. 

Twist ofrifliiig. — The grooves of a rifled gun are cut in 
the bore so as to work round it in a spiral form. By the 
twist is meant the inclination of the grooves from a straight 
line, and it is usually measured by the length in which one 
complete turn of the groove takes place. 

The object of the rifling is to make the projectile turn 
round and roimd on its longer axis, and thus ensure that 
the point keeps steady and in front during its flight. The 
amount of twist should not be more than is just su£Scient to 
eflect this, as otherwise an undue strain will be placed on 
the studs or other means of taking the grooves attached to 
the projectile. The longer the shell and the lower its velo- 
city the greater must be the twist. For the ordinary ser- 
vice projectiles which are from 2^ to 3 calibres in length a 
twist of from 1 in 30 to 1 in 35 calibres gives the best result. 
The twist may be uniform, such as that used in the 9 and IG- 
pounder guns, or it may be increasing, i,e, may commence 
with a very slow twist near the powder chamber and gradu- 
ally become sharper towards the muzzle, as in the 13- 
pounder. By using an increasing tmft\. MJaa y^'**'"^^ ^\>l*Obs^ 
studs is decreased by about one-hsAi. 
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Qrovatt. — The size, shape, and number of the groores 
«inplo7ed depends upon tJte ayatem of riflin g. The strength 
of the gun-bairel is less affected by a number of shallow 
grooves than a few deep ones. 

The grooTes in the 9 and 16-pounder are three in number, 
and of IJie * French modified ' pattern (PL I,). The side o 
the groove against which the studs are pressed as the pro- 
jectile comes out of the bore, is made with a shallow incline, 
so that the studs may run up it and be gradually gripped. 
The other side of the groove is steeply cut to facUitate 
loading. 

The 13-pounder has ten very shallow grooves symme' 
trical in form, the loading and driving sides beii^ alike. 
This was the system of rifling in the Armstrong field guns. 

The tent. — AH existing ordnance is fired by means of % 
friction tube, the flash from which passes down the vent hole 
and ignites the clmrge, 

The position of the vent alTects materially the esploaion 
of the charge, as powder does not ignite instantaneously but 
gradually. From experiments made with heavy guna, it 
appears that the best result is produced when the cartridge 
is ignited at a distance of {^ of its length from the bottom of 
the bore. In the 9 and 16-pounder, however, the vent i» 
bored close to the end of the powder chamber, as the 
adyant^e is obtained that all unfired powder and renuiants 
of cartridge are with certainty ejected from the muzzle. 

In the 13-pounder, owing to the great length of the 
cartridge, it is necessary to ignite it near its centre, and the 
vent hole is pierced seven inches from the end of the bore. 
Smouldering remnants of the cartridge bag are in consequence 
frequently left in the bore, and great care has to be exercised 
in sponging out the gun, the more especially so as the sponge 
used is of very low gauge in comparison with the chamber. 
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-the vent hole, is much damaged by wear^ the vent bush can 
be removed and replaced by a new one. 

Fowder chamber, — The powder chamber is that portion of 
the bore in which the cartridge is placed, and is not rifled, 
the cutting of the grooves being commenced somewhat to 
the front of it. In the 9 and 16-pounder guns the bore is of 
the same diameter throughout. 

To the 13-pounder, however, an enlarged powder chamber 
is given, with a view to obtain increased range and effect 
without increasing the strain on the piece. The diameter of 
the cartridge being less than that of the bore, there is left 
round it a considerable air-space for the gas to expand in. 
By having this air space, we are enabled to utilise with good 
effect larger charges of powder than would be otherwise 
possible. A large charge, moreover, is enabled to be 
thoroughly consumed at that portion of the bore where its 
effect should be greatest. Another peculiarity of the 13- 
pounder gun is, that in front of the chamber there is a contrac- 
tion of the bore or choke which, in conjunction with the gas- 
check attached to the projectile, almost entirely does away 
with windage. Kecent experiments have shown that slow 
burning powders, combined with retention of the projectile 
at first, greatly improve the power of long gims without in- 
creasing the pressure on the interior. 

Object ofriflmg. — The object of rifling the bore of a gun 
is to obtain from it increased accuracy and range, and to 
enable us to fire a heavy shell. 

The inaccuracy of smooth-bore guns is due mainly to the 
varying of the powder pressure owing to loss by windage, the 
irregular movement of the shot in the bore, and its uncertain 
rotation in the air. The shot leaves the muzzle with a rota- 
tion due to the last portion of the bore it touched, and the 
position of its own centre of gravity, both being elements for 
which no constant allowance can be made. 

In a rifled gun a definite and very rapid ^ rotation in a 
known direction is given which obviates entirely the b«^ 

i The sheU from the 16-poimdei rotates aXiowV. Vb^ \a«^'» ^ ^<i«ti5u 
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e&eU of windage and iiregnlarity in weight and form of tfaa 
projectile. The deviation of a shell fmn ita original direc- 
tion ii contrtant, and can, therefore, be allowed for and the 
aoraracy of the gun increased. The rifled ahell, moTeorer, 
being gripped ae it were at the mnxzle of the gun, issoes from 
it point foremott in the exact direction to which the gun 

The forces which bring a fired projectile to the ground 
and hmit the range are gravity and the resistance of the air. 
The first force being alwayi constant, we need only consider 
the second, which is proportional to the area of the shot in 
section. 

It is obviona that an elongated shot has a section much 
less than a round one of the same weight, and therefore meets 
with less resistance from the air, and will, with a Bimilar muzzle 
Telocity, range further. The front part of a rifled shell, again, 
may be made of a form the moat favourable for passing through 
the air with the least reeistance. 

Sydema of rifling. — The following are the systems of 
rifling now in use. 

1. The gun is loaded from the breech. The projectile 
haa a soft metal coating, or one or more rings, attached to it 
somewhat !(irger in diameter than the bore of the gun. On 
discharge the soft metal is forced into the grooves and thus 
gives rotation to the shot. 

To thia aystem belongs the Armstrong breech-loading 
field guns which are now kept in store, but which would pro- 
bably be used it we were at any tiWie forced to exert the 
whole of our military strength. 

In guns of thia class the projectile is perfectly centred as 
it leaves the bore, and the shooting is very accurate. There 
ia a total absence of windi^e, and the grooves are usually 
numerous and shallow. 
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perfectly centred on leaving the muzzle. On the other hand, 
the windage admits of the gas igniting an ordinary time-fuse 
in the head of the shell. 

3. The gun is either a breech or muzzle-loader. The pro- 
jectile has a smooth outward surface, and is given rotation by 
means of a soft metal sab6t, or gas-check, attached to its base 
which is expanded with the grooves. To this class belong the 
service 13-pounder muzzle-loader and the breech-loaders now 
being experimented upon. 

The grooves are numerous and shallow, the shot is 
accurately centred, there is scarcely any windage, and the 
strain on the gun is comparatively slight. 

Muzzle versus Breech-loaders. — The relative advantages of 
breech and muzzle-loading ordnance have been much dis- 
cussed, especially since the war of 1870, in which the Krupp 
breech-loading gun played so important a part. Curiously 
enough England was the first power to adopt a breech- 
loading system (the Armstrong) for ordnance, and then was 
the only one which discarded it in favour of the simpler 
muzzle-loading gun. It is unnecessary now to enter into the 
arguments hitherto held for and against the rival systems, as 
owing to the great strides made in gun manufacture the con- 
ditions have considerably altered. 

Taking as a type for the muzzle-loader the 13-pounder 
gun and for a breech-loader the best gun of similar size, such 
as the 12^ -pounder experimental Armstrong gun or the most 
modem French field gun, let us contrast briefly their respec- 
tive merits. 

The muzzle-loader is the cheapest and easiest to construct. 
This consideration need scarcely be weighed by a country 
possessing so much wealth and manufacturing ability as 
England. 

The power of the gun, its accuracy, range, and rapidity 
of fire in the two systems may be assumed to be practically 
identical when using the same charge. 

The projectile with its mode of ignition is in construction 
and effect the same. Breech-loaders can, however^ \^ ^stSk&fo 
to fire a larger charge without ixicxeaa\n% VJtia \<ev:^j^Xs. <2Jt ^^'^ 
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powdet cbftinber. Thai lietter effect cad be obtained than 
fraiD the miuzle-loader. With regard to stiengUi mnd dots- 
bSity, the merita of the two gmu are on the whole Bimilar. 

HozzIe-loadetB have a great sopeiioiity in regard to sim- 
plici^ of eqnipmeut and atorea. However eicellent a breech- 
loadiug afstem may be, it miut conaist of several parts, each 
oi which must be carefully looked after to keep it in working 
order. ' This necesaitatcs canTiiig to the field apare parts 
and complicated storea, aa well as great care in the handling 
and service of the guns. For the eqaipment of an artillery 
like our own, when guns, ammunition, and atorea most be 
interchangeable for and be used in such various dimatea aa 
those of our widely-spread colonies and in our Indian Empire 
aa well as for Home service, simplicity is of even greater im- 
portance than in the case of the purely Continental powers. ' 

While admitting the force of this argument, it may be 
urged on the other side that the most modem forma of closing 
the breech are sufficiently strong, simple, and serviceable for 
all practical contingencies. 

The enlargement of the powder chamber in the muzzle- 
loading gun raises undoubtedly an element of danger which 
will be specially prominent in firing blank charges, in that it 
will be difficult to thoroughly sponge out the gun and quench 
the smouldering remnants of cartridge. 

The unquestionable advantage of the breech-loader lies in 
the fact, thai by using it increased safety can be procured tor 
the gun detachment. As has been before stated, the length 
of guns has recently been much increased. Behind gun-pita, 
Ciirth-works, or any form of cover, it is evident that a breech- 
loader can be served by a detachment almost wholly under 
cover ; while if a muzzle-loading gun is used, the sponging and 
loading numbers must under ordinary circumstances be more 
exposed. Even in the open the men serving at the breech 
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Artillery must advance to short ranges to get the best effects^ 
and it is now a debated question as to how protection for the 
gunners can be obtained. Some form of shield or mantlet 
will have to be carried on or with the gun-carriage, and cover 
so afforded could be best used in the case of a breech-loading 
gun. 

The breech-loader, moreover, possesses over its rival 
certain practical advantages on active service. There is the 
power of unloading the gun, which may often save the un- 
necessary expenditure of a round of ammunition. It also 
permits of the readjusting of the time fuse, a point of im- 
portance in view of the increase in power of shrapnel fire. 
The coming into action with loaded guns, which is sometimes 
of advantage, can be effected more safely with a breech than 
a muzzle-loading system. 

Again, when guns have to be fired rapidly, the loading of 
a muzzle-loader under the existing conditions of an enlarged 
powder chamber and a central vent is likely to be attended 
with accident. 

It will be noticed that nearly all the advantages claimed 
for the breech-loader affect its application in the field, and 
consequently the majority of regimental officers with practical 
experience of the requirements of a mounted battery are in 
favour of its adoption. 

Systems of breech-loadiiig. — In all breech-loading systems 
th^ bore of the gun is simply a hollow tube, and it becomes a 
question as to the best method of closing one end in a 
manner which shall be effective both for ease in loading; and 
safety in firing. 

In the Armstrong system, which still lingers in the service, 
a hole is cut in the top of the bore behind the powder 
chamber. Into this a vent piece is dropped, the face of 
which closes the bore. A hollow breech-screw, which works 
backwards and forwards, holds the vent piece in its place 
when the gun is fired, and when not screwed up admits of its 
being taken out, and of the gun being loaded. The projec- 
tile and charge is inserted through the hoUo^ ol \X\fii\pt^<^<2s\.- 

screw. 
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In tiie best modem aystem, wliicb has already been par- 
tially adopted by ns, the breech is dosed by a solid breech- 
block awvmg on a hinge at the end of the bore. In order ta 
load, the breech block is swung clear of the bore. In order 
to fire, the block is pushed in and kept in its pl&ce by revolv- 
ing it a quarter turn, the effect of which is to make an inter- 
rupted male screw on the breech block bite into a female 
■crew in the bore. 

Qvm ofihefabare. — The power and weight of the guns of 
the future depend munly on the ability to construct a 
carriage that shall stand the shock of recoil, and a shell that 
will not be loo heavy to carry into the field. 

It may be taken for granted {vide p. 26) that the weight 
in draught of a heavy and light gun equipment should not 
exceed 40 and 36 cwt. respectively. It may also be assumed 
(ndc pp. 26, 27) that a carriage not materially different in 
weight from the present one can be made to withstand a much 
greater shock on discharge, and that satisfactory arrangements 
can be made for the conveyance of ammunition. 

The present horse artillery 9-pounder gun of 6 cwt. does 
not appear to be too heavy for draught, while the old 
9-pounder of 8 cwt. was complained of as throwing too 
much work on the team. One is, therefore, led to conclude 
that the weight of the light field gun should be about 7 cwt. 
The results of recent experiments tend to show that a gun of 
that weight can be manufactured which shall throw a shell 
weighing about 12 or 12\ lbs. with a muzzle velocity of some 
1,700 feet per second. 

Our present 16-pounder, on the other hand, ia distinctly 
too heavy in draught, but it is believed that this can be 
lessened by taking 2 to 3 cwt. off the gun-carriage and its 
limber. This would leave ua with about 12 cwt. for the 
metal of the gun itself. There appears no manufacturing 
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recoil, will tend rather to decrease the weight of the shot, and 
it will probably not exceed some 18 lbs. 

Both guns will, of coiu:se, be breech-loaders, as the opposi- 
tion to a change of system in loading is now very small, and 
in fact the great length of the guns leaves little choice in the 
matter. 
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Tsi piinciplM which govem tha conatmctioii of fiald 
utillerf carriages ats simple enmigh to imdentaiid if the 
nature of the work they hATe to perfonn is considered. 

The chief carriages of a. battery btb the gun-carriage and 
it« ammunition waggon. Each of these conaists of two parts : 
a body which carries about two-thirds of the weight, and a 
limber, conveying the remaining one-third, to which the 
draught horses are attached. 

Guns and their waggons have to accompany cavalry and 
infantry in their movements over all classes of ground, hence 
nwbUity is a first essentia). 

Mobility, — To ensure lightness in draught the weight of 
the carriage should be as small as possible consistent with 
strength to cany the requisite load. 

The diameter of the wheels should be aa large, and the 
axle as small as possible. The size of the wheels is limited, 
however, by considerations of weight, stability, convenience 
[iikintL the uun. and necessity for placing caiTiaaes under 
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Carriages should be able to reverse in a small space. This 
is effected by concentrating the weight directly over the axle- 
trees, and attaching the two portions of a carriage together 
by a long and narrow trail or perch, which enables the front 
wheels to lock round through a considerable angle. 

In order to conform to inequalities of ground without 
straining the connection between the limber and its body, 
great freedom of play is requisite in the mode of attachment. 
This is effected by means of an eye or hole in the point of 
the trail resting loosely on a hook in rear of the limber. 
This arrangement also admits of the two portions of the 
carriage being readily detached from each other, a point of 
great importance in the service of a gun. 

StabUiiy, — In order to prevent the carriage turning over 
wnen going over rough ground, a considerable amount of 
stability is requisite. This is secured by placing the wheels 
wide apart and keeping the weight carried as low down as 
possible. 

The width apart of the wheels for all ordinary field 
carriages has been fixed at 5 ft. 2 in. , a breadth of track which 
is only exceeded in the Russian equipment. 

The bulk of the weight being placed over the axle-trees 
renders it impossible to have it carried as low as in an 
ordinary carriage, where the load can be uniformly disiaibuted. 
Field carriages are, however, sufficiently stable for all prac- 
tical purposes, and can with difficulty be turned over. 

Strength and durahility. — Strength and durability are 
points of much importance. The material used should be 
strong and light, be able to withstand the action of climate, 
and not deteriorate when kept in store. 

Of late years wrought iron has superseded wood to a great 
extent in those portions of the carriage where strength is 
especially required. It is probable that before long steel 
will in turn take the place of wrought iron. "Rngliah 
carriages are, roughly speaking, some 25 per cent, heavier 
than those of the Continental Powers. 

SimpUciUy, — There should be as few '^«3\<&\»\»^ ^V q»x<c\s6S|^^ 
as possible. There should be notkmi^s^ coixi^caXfe^TLQrt'^SsjScj 

c 
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to get out of order. AH the porta and fitting!, where pno- 
ticable, should be of the uune pattern and interchangeable, 
and Bhould he capable of being eaaily repaired when d&maged. 

Traiuport. — As our field equipment ia liable for aervice 
in all parts of the world, carrii^eB must be made so that they 
can be readUy taken to pieces and convenientlj stowed on 
board ship. 

&an-carria^. — In addition to the ocdinaty atmins to 
which a travelling carriage ia subject, the gun-carriage has 
to withstand the deetructiye effect of the shock of dischaq^. 

When placed on the ground ready to fire, the gun is 
supported near its centre by the tnuuuons resting in tron- 
nion holes over the axle-tree of the canity. The breach 
rests on an elevating screw, by means of which elevation or 
depression of the axis of the piece con be given. 

The carriage stands on the two wheels and the point of 
the tran which has been lifted off the hook in rear of the 
limber. (PI. U.) 

When a gun is fired, the effect of the explosion will be 
impreaaed upon the carriage to which it ia attached. The 
force of recoil may be taken to act in the line of the axis of 
the piece and force the carriage to the rear, a great strain is 
hence put on the trunnion holes and from them transferred 
to the axle-tree bed. As the carriage is supported on the 
ground by the point of the trail, there is a tendency to presa 
it into the ground, and for the whole gun and carriage to 
turn over backwards. This tendency causes a 'jump,' or 
flying up of the muzzle, which slightly increases the proper 
range due to any angle of elevation, and causes a downward 
blow on the head of the elevating screw. 

When a gim is fired at any high angle there are also severe 
downward strains on all parts of the carriage. In order to 
meet the above conditions the gun-carri^e is made aa 
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strongly bolted together and meeting at the trail eye (b), 
which is steeled in order to prevent wear by friction on the 
limber hook. 

A short trail checks the recoil, but has to be made 
stronger than a long one. It also keeps the fore and hind 
axles of the travelling gun-carriage close together. The 
trail must, however, be sufficiently long to allow of easy 
access between the wheels, and also to prevent any liability 
of the gun turning over backwards. These conditions are 
satisfied in the ordinary service carriage by an inclination to 
the ground of about 23°. In the carriages hitherto made for 
the 13-pounder, however, the angle is considerably greater, 
some 30°, the trail being very short. The jump is conse- 
quently increased, and there is a tendency for the trail to 
furrow into the ground. 

Axle-tree. — The wrought-iron body of the carriage on 
which the main weight of the gun rests is termed the axle- 
tree hedj and is rigidly connected with the brackets of the 
trail. Connected with the sides of it are the two spindles 
or axle-tree arms, on which the wheels revolve. To assist in 
meeting the horizontal strain of recoil there are two iron 
stays or bars (PI. HI., b) joined to the brackets of the trail. 

Trunnion holes. — The trunnions of the gun rest in two 
trunnion holes cut in the brackets, and are prevented from 
jumping out when the gun is fired by cap squares (c). The 
height of the trunnion holes above the ground should allow 
of the gun firing over a 3 ft. 6 in. parapet, and they should 
be vertically over the axis of the axle-tree. By thus placing 
them the weight is directly thrown on the wheels, the trail 
is easy to lift, and there is just sufficient weight resting on 
the limber hook when the carriage is travelling. 

Elevating «crew7.— For the purpose of elevating or de- 
pressing the gun, an elevating screw (in the case of the 13- 
pounder an arc) (d) is attached to the cascable. By an 
arrangement of bevelled wheels the screw can be worked 
either up or down. 

Sponge. — ^A sponge for cleaning and wiping out the bore 
is buckled on to the top of the trail. It is probable that^ 

c2 
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owing to the enlai^d powder chambeM now used, there will 
have to be introduced a sponge head which will mechanically 
expand when pressed home to the bottom of the bore and 
thuB fit it cloBely. 

Handspike. — In order to assist in lajii^ a gun, a hand- 
spike is carried beside the sponge and is fitted into a Bocket 
neat the end of the trail when the gun is in action ; a power- 
ful lever is thus given to enable the trail to be shifted to the 
right or left as required. 

Wheels. — The mtve or central portion of an ordinary field 
wheel is made of two gun-metal flangea, bolted together, 
enclosing a pipe-boz or hollow tube, in which the axle-tree 
arm revolves. 

The pipe-bos is made of a hard, strong metal, called 
phosphor bronze, with a view of lessening the friction as 
much as possible between it and the wrought-iron end of the 
axle-tree. 

Connect.ing the nave with the outer rim of the wheel are 
twelve spokes of oak. When a carri^e is going over rough 
ground there is a strong lateral thrust given to the centre of 
the lower wheel. To counteract this, the wheel is 'dished,' 
or formed into a kind of dome, the spokes being leaned 
slightly outwards. (Vith front elevation of 16-pounder 
carriage, PI. III.) 

The rim of the wheel is formed of six felloes (h) (pro- 
nounced fellies) of ash, each gripping the end of two spokes, 
(lutside the felloes is a ring tire of wrought iron f in. thick, 
which is shnmk on and materially strengthens the whole. 

Wheels are kept in their place by means of a metal linch- 
pin and washer. The latter is formed with an eye or loop, 
so that the hook of a drag rope can be attached to it if 
necessary (n). 

The wheels of all field artillery carriages are of the 
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Break, — Excessive recoil is one of the main evils to be 
contended with in the most modem guns, and attempts are 
being made to overcome it by means of a break. In the 13- 
pounder equipment a break on the axles of the wheels has 
been tried but not with much success, it being found almost 
impossible to ensure equal friction being placed on each wheel. 

Aode-tree boxes. — Boxes (m) are fitted over the axles by 
the side of the gun, and contain two rounds of ammunition. 
The tops of the boxes are utilised as a seat for gunners. 
In the 13-pounder equipment there is only a seat for men, 
the ammunition being carried in leather sockets attached to 
the trail. 

The gun-limber. — The eye at the end of the trail of a gun 
is, for the purpose of movement, raised and placed on a hook 
attached to the rear of the limber or front portion of the 
gun-carriage (PI. FV.). The limber hook is, for the purpose of 
convenience in limbering up and unlimbering, placed about 
the height of the axis of the wheels above the ground. The 
limber is a two-wheeled carriage, fitted to carry the supply 
of ammiuiition which accompanies the gun. The load 
depends upon the number of rounds which it is deemed 
absolutely necessary to be carried. It is, however, mainly 
limited by the fact that the total weight of the gun-carriage 
and its limber must not exceed the amount laid down for 
effective draught by the horses. 

The gun-limber is similar to, and interchangeable with 
all field limbers. The axle-tree bed is somewhat deeper than 
that of the gun-carriage in order to allow of the attachment 
of the limber hook ; a splinter bar (n), to take the draught, 
is attached to the bed by three futeheUs (m) and two stays of 
iron. On the top of the futchells are placed a platform- 
board and foot-board of wood (p) (PI. IV.). 

Over the centre of the axle are two large wooden ammu- 
nition boxes clamped with iron, and one small one. (The 
small ones are not carried in the 13-pounder equipment.) 
The large boxes are fitted for shells standing verticalbj^ 
surrounding a central space in ^Yac^ ^i^v'e^ <i»x\rc\.^^^'5i «sfe 
placed. The small box carries iuaea aa^ \.\x\i^^. 
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For the purposes of draught there are two ash shafts, ther 
off one of which is made partly of wood and partly of iron. 
The iron end of the shaft fastens on to and forms a washer 
to the off wheel (r). 

In the ammunition boxes issued to the new 13-poundera 
the rear side of the box opens, and the shell lie horizontally 
in trays one above another. 

On the limber boxes can be carried two, and in case of 
emergency, three men. 

Tlie shafts and the traces (which are attached to the 
splinter bar) when in draught are inclined upwards at an 
angle of about 6°. 

Ammunitmi uxiggoiv, — In order to carry a sufficient 
number of rounds to meet the exigencies of active service, 
each gun is provided with a waggon to follow it. 

The ammunition waggon is made up of a limber, as 
already described, and a body attached to it by a perch or 
pole, the end of which fits on to the limber hook (PI. V.). 

The general construction of the body resembles that of 
the limber, only being longer and more substantial, as four 
ammunition boxes are carried instead of two. Fixed to the 
perch is a wheel block on which a spare field wheel is carried. 

Spare carriages. — To each battery at war strength is 
aUotted six gun-carriages, six ammunition waggons, and four 
spare carriages. 

A forge waggwi consists of an ordinary field limber with 
one long box on it carrying tools, and a body on which i» 
placed a field forge for the purpose of shoeing horses and 
making good damages to the metalwork of the battery 
equipment. 

A store waggon is similar in outward form to a forge 
waggon, but has different fittings, and carries the battery 
* office,' collar-makers' tools, and spare small stores. 

Store amd ammunition waggon, — The store and ammuni- 
tion waggon is similar in form and construction to the 
ordinary general service waggon, and has a waterproofed 
canvas cover. It carries carbines, intrenching tools, and 
spare stores. 
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Store cart, — ^There is also a two-wheeled store cart for 
supplies. 

In addition to the authorised equipment there should be 
attached to a battery two general service waggons to carry 
tents and horse blankets, and ordinarily a water, cart. 

A battery when complete carries with it every necessary 
for both men and horses. Small stores, such as gimlets, 
clinometers, spare tangent scales, scissors, knives, &c,, are 
strapped to the inside of the lids of the ammunition boxes. 

Larger stores are carried underneath the carriage or by 
the sides of the boxes, such as camp kettles, water buckets, 
grease tins, drs^ ropes, axes, spades, shovels, bill-hooks, 
swingle-trees, picket ropes, lifting jack, &c. 

The remainder of the stores carried (mainly in the spare 
carriages) are too numerous to mention, but include all camp 
equipment for men and horses, artificers' tools of all kinds, 
spare wheels, horseshoes, sponges, ropes, veterinary and 
quartermasters' stores, together with materials for repairing 
the general equipment. 

Pole versus shaft draught, — In contradistinction to the 
practice of all Continental nations, the attachment of the 
horses to the gun and carriage is by means of a shaft instead 
of a pole. The advantages of using a shaft are that the 
carriages are better under control, can lock or turn round 
more readily, and come to the halt more quickly. In going 
over rough ground the play of the pole, which is necessarily 
somewhat free, and liable to snap or cause a jar to the horses, 
is avoided. 

On the other hand, in stopping the carriage on going 
down hill, the whole weight is thrown upon one horse in- 
stead of two. The work is not equally divided among the 
team, the shaft horse being always kept up to his work, 
having additional weight to carry and receiving every jerk 
from the Umber. With pole draught the harness is lighter 
and simpler. The hooking in and unhooking the horses is 
more quiddy performed, and if a horse falls it is much easier 
to extricate and replace him, a point of vital importance on 
service. The weight of the shafts is considerably greater 
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than that of the pole, and the necessity for a separate harness 
for one horse in a team appears a distinct disadvantage. 

As long as large, powerful, well-fed horses are available, 
the shaft equipment may work well ; but if all the exigencies 
of service be considered, the tendency of horses to break 
down from overwork, and the difficulty of replacing them 
with others of equal power, our existing arrangement does 
not seem the best. It is a common experience even after a 
field day to see a shaft horse completely exhausted while 
the rest of the team is comparatively fresh. In the present 
organisation, when the majority of batteries are underhorsed, 
and can only be brought up to war strength by a large addi- 
tion of untrained remounts of varying type, it would seem 
advisable to adopt a system of draught to which all harness 
horses are accustomed. 

From some notes of an officer ^ who has served in batteries 
with two systems of pole draught, it appears that the play of 
the pole going over rough ground does not seem to have 
acted prejudicially. On the other hand, it is stated that there 
must be of necessity some weight thrown on the pole horses' 
withers which is liable to make them stumble and cause falls. 
But against this must be placed the experience of the Con- 
tinental armies which have lately made long campaigns, and 
continue to favour pole draught. 

Drcmgkt, — ^The weight which can be given to a gun 
equipment obviously depends on the load which horses in a 
team can draw under service conditions. This can be calcu- 
lated theoretically if we assume the average work and pace 
wanted and the tractive power of the horse. It is obvious 
that when such uncertain factors enter into a calculation 
differences in result are to be found. 

From recent investigations ^ it appears that the greatest 
load which each horse should be ciJled upon to draw ia 
618 lbs. for horse artillery, and 724 lbs. for field batteries. 

All nations agree in having a light and a heavy, field gun, 
though they equip them differently. The Germans use the 

1 Colonel Mandeison, R.H.A. 

> Traction, by Colonel Kemmis, R.A. 
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light gun exclusively for horse artillery, the French, 
Austrians, and ourselves provide horse artillery and light 
field batteries with the same weapon, while the Italians do 
not use horse artillery at all. 

It must be remembered that, contrary to the practice of 
all other nations, we employ eight horses instead of six for our 
heavy field gun. This, however, may be looked upon as a 
mere makeshift. The disadvantage of eight horses in the 
modem battle-field are so great that in a future equipment 
the number will doubtless be reduced. 

The following table of weights behind the teams will show 
how the matter at present stands. (No allowance made for 
men on the carriages.) 

Austrian French German Italian Russian English 
lbs. lbs. lbs. lbs. lbs. lbs. 

Light field gun 3,415 3,498 3,968 2,806 M^ 1 3,936 (9) 

4,09o ] 

Heavy „ 4,223 4,400 4,268 4,268 4,626 4,769 (16) 

The calculated weights are respectively 3,708 and 4,344 lbs. 
It will be seen that the English horse artillery equipment 
exceeds in weight that of any other nation when two gunners 
are mounted on limber, as the Germans carry their whole 
detachment mounted. The actual weight of the service 
equipment which eocperience has proved not to he excessive, is 
therefore some 5 cwt. in excess of the theoretical calculation.^ 

If it be remembered that the heavy field carriage has con- 
stantly to carry two men and very often five, it will be ap- 
parent that the weight of all the heavy equipment is in excess 
of Colonel Kemmis's calculations. If such be the case, what 
can be said of the 16-pounder, which is considerably heavier 
in draught than all the others. 

Turning now to the new 13-pounder muzzle-loader, it 
should be noted that it was made for a horse artillery gun, and 
has been issued for trial both to horse and light field batteries. 

On comparing its weight — 4,228 lbs. — with either the 
results of theory or the practice of other nations, one is 

1 The weight of a gunner is taken at 12 stone. 
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forced to conclude that it is too heavy for a:horse artiUeir 
gun, and unneceuarily light for a field one. The experience 
of r^imental officers leadf iu to believe that the present 
weight of the hone artillery equipment b not esceBaive, 
while the first 9-pounder issued, which was 2 cwt. heavier in 
draught than the present one, caused constant complaint. 

Witii regard to the 10-pounder eight horse equipment there 
is no doubt that the gun can accompany troops under service 
conditions, but experience has proved that with six horses 
the work to be done by the team is excessive, and should be 
reduced. 

Yiewing the above-mentioned arguments as a whole W9 
are led to conclude that the weights behind the teams of a 
light and heavy field gun in oar forthcoming battery equip- 
ment should not exceed 35 and 40 cwt. rcBpectively. 

Carriages of the fuiure. — Kefereaoe has already been 
made (p. 14) to the type of gun which it is hoped before very 
long will replace our present equipment. 

One of the first difficulties to overcome is to absorb the 
initial recoil in a gun-carriage not differing materially in 
weight from the present one. This may possibly be effected 
by using a hydraulic or compressed air buffer attached to the 
carriage. 

The difficulty of carrying a sufficient number of a heavier 
shell into the field will probably be overcome by attaching to 
a battery two or three more ammunition w^ons, as moat 
Continental nations now do. 

A suggestion is frequently made that two- wheeled limbers 
should be substituted tor ammunition waggons. The great 
disadvantage of this ia, that in going over rough ground the 
jar on the shaft horses would be oppressively great. The 
strongest argument in favour of a four-wheeled waggon is 
perhaps afforded by the experience of the Russians in the 
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There appears no reason, however, why the present 
waggon should not be considerably improved by using steel 
in its construction, adopting some kind of rough spring, and 
adjusting the weights more over the axles. It will probably 
also be necessary to reduce the height of the wheels, which 
will of course have the disadvantage of lowering the axis of 
the gun, and rendering it more difficult to fire over any 
cover that may exist. 

Note. — An experimental field gun-carriage is now being 
tried at Shoeburyness, and appears to be a success. The 
initial shock of discharge is partially absorbed by a hydraulic 
buffer, while the recoil is checked by a very ingenious self- 
acting differential break attached to the axles of the wheels. 
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Advantages of elongated projectUes — Length and weight— Common 
shell, t6-pi., 9-pr., !3-pr.— Shrapnel, 16-pr., 9-pr., 13-pc.— Case ahot 
— Fuses — IS-second M.L. fuse — Mode of ignition — 16-8econd fuse 
(B.L. pattern) — Mode of ignition — Percussion fuses — Mode of action 
—Friction tubes — Mode of firing— Cartridges— Gnnpowder— Ad- 
vantages of — Composition — Action — Powder used — Amount o£ 
ammunition carried — Proportion of common shell — Shrapnel — 
Case. 

KiFLED guns have now entirely euperaeded smcioth borea 
in all field equipment. From them we obtain to a much 
greater extent the qualities desirable in all ordnance, namely, 
length of range, accuracy, penetration, flatneae of trajectory, 
and deatructive effect. 

Eloiigated projectiles. — The application of rifling to tlie 
bore of guns enables us to use elongated in lieu of round 
projectiles, a rotatory motion being produced round the 
longer axis, thus enabling the shell to keep point foremost 
during its flight. 

The advantages secured by lengthening the projectile 

1, That for a given weight there is a diminished surface 
for the resistance of the air to act upon, and hence greater 
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4. The projectile may be made (within reasonable limits) 
of any required form or weight. 

5. The capacity of the shell fired, either with regard to 
bullets or powder, is increased, and hence a greater destruc- 
tive effect. 

Projectiles vary in their exterior form according to the 
system of rifling in the gun which fires them. They may be 
either coated with soft metal, as in the case of the Armstrong 
breech-loader, have soft metal rings round them, as in the 
Grerman equipment, have studs affixed like our own 9 and 16 
pounder shell, or have a gas-check at the base, like projectiles 
of the most modem type. 

Length and weight. — The length and weight of projectiles 
are governed by numerous considerations, such as the 
diameter of the bore, the twist of the rifling, the charge of 
powder, and the work to be done. A very long projectile 
necessitates a rapid twist in the rifling, and consequent 
increased strain on the gun, or the shell would turn over in 
its flight. Excessive weight, again, will cause undue strain 
to the bore, and increase the difficulties of transport of 
ammunition. The lowest admissible length for accuracy of 
shooting appears to be about two calibres, while to adopt 
a shell lighter than can be used with advantage, would 
materially reduce the destructive effect. The gun and its 
projectile are mutually dependent, but being given a rifled 
gun, the dimensions of the best projectile for it can be 
theoretically determined. In all cases it would appear that 
for any one gun the weights of the various projectiles should 
be approximately the same. 

There are three general classes of projectiles carried with 
batteries in the field, namely, common and shrapnel shell, 
and case shot. 

Common shell. — Common shell is merely a hollow cast- 
iron cylinder, closed at the ends and filled with powder. 
It may be described as either a locomotive mine destined for 
the destruction of material at a distance, or as a man-killing 
projectile when used against troops in masses or behind 
substantial cover. 
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Ck>inmDii shells are made to oontaln m Urge a bnnitiiig 
cliarge aa poBsible. The aides of the shell miut, however, 
be suffidentlf strong to withstand the shock of discharge. 
It is desirable, also, that the shell should break op into a 
number of fragments of about the same weight when burst. 
Common shell are always painted black. 

lS-p<yiinder ^leU. — The 16-pounder common shell has a 
length of about three times its diameter (PI. TI., fig. 2), and 
corrieH a bursting charge of 1 lb. 2 oz. The head of the shell 
is tapered off, and the apex is provided with a fase hole, infa 
which can be screwed a metal percussion fuse, or inserted a 
wooden time fuse. 

The shell is usually carried filled, the aperture at the top 
being closed by a gun-metal screw plug. The interior is 
made smooth with lacquer to prevent premature axplonon 
aristng from the Motion of the bursting chaise agunst the 
rough iron during transport or on disohaige. Three rows of 
gun-metal studs are affixed to the onteide of the shell by 
undercut grooves in order to fit into the three grooves of the 
gun and thus enable the ahell to take the rifling. The 
weight when filled is 16 lbs. 3 oz. 

i)-pouitder sliell. — The 9-pounder common shell differs 
from the 16-pounder only in being smaller and lighter (9 lbs. 
1 oz.), and having copper instead of gun-metal studs. 

15-p(nmder sheU.—The 13-pounder shell does not tapw 
so much towards the head, and has instead of studs a gun- 
metal gas check a£Bxed to the hase, which is specially shaped 
BO as to give a hold to it. The action of the'powder gaa, 
when the gun is fired, drives the rim of the gas check forward 
and makes it bite into the grooves of the gun, thus giving 
rotation. The bursting charge is only 10 oz., and the total 
weight of the shell 13 lbs. 

Skrapml sAtii.— Shrapnel shell differs from common shell 
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16-pounder shrapnel, — The 16-pomider shrapnel is of the 
Bame length as the common shell, and consists of a cast-iron 
cylinder closed at one end. The sides of the shell are 
thinner than those of common shell, as they are made just 
sufficiently strong to withstand the shock of discharge with- 
out breaking up. At the base of the cylinder the shell 
contracts, forming a powder chamber. A tin cup, coned at 
the top to facilitate loading, fits into the powder chamber 
and contains the bursting charge of 1 J oz. of powder. The 
object of this cup is to prevent the powder working up into 
^he shell, and thus causing premature explosion either in 
transport or on discharge. 

Above the cup is a wrought-iron diaphragm or cone, 
which effectually prevents the bullets breaking into the 
powder chamber. 

A tube of gun-metal screws into the centre of the dia- 
phragm and forms a channel in which a primer, or tube 
filled with fine mealed powder, is placed. A tin socket is 
soldered on to the top of the gun-metal tube, and in the 
upper part of it is fitted a gun-metal socket for holding the 
fuse or plug. 

To the outer sides of the cylinder are affixed the gun- 
metal studs to take the rifiing. 

The function of the head of the shell being merely to 
hold the fuse and penetrate the air, it is made of light 
material, so as not to bring the centre of gravity too far 
forward. The interior of the head is of wood and the ex- 
terior of thin iron, which is attached to the body of the shell 
by screw wire rivets. The inside is filled up with seventy- 
two large and fifty-six small bullets, which are secured from 
knocking about by melted resin being poured in among 
them. The size of the bullets is an important matter. 
The smaller they are, the closer they will pack, and the 
greater the number that can be put in a shell; a small 
bullet, however, loses its velocity very quickly, and has less 
■disabling power. From experience it is found that for the 
larger sized bullets a weight of about eighteen to the pound 
is' advisable (PI. VI., ^. 3). 
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Pure lead bullets would from their weigbt be most ■nit' 
able, but it is found that tiiey are too soft, and a miztore of 
lead and antimony is used. 

When the fuse in the head of the shell acts, its flash 
ignites the primer, which in tnm sets on fire the bunting 
charge. The explosion of the charge blows the diaphragm 
and ballets forward, the lightly attached head comes off', and 
the shell opens. 

The general idea ia that the biustii^ charge should be 
jost sufficient to open the shell and leave the bullets free to 
continue their conrae with the velocity due to the motion of 
the shell at the time of the burst. 

If a shrapnel shell be burst while Ijing on the ground, 
the head, and bullets, and splinters will be found dispersed 
on an arc some 40 yards to the front, while the base will be 
blown a, short distance to the rear. The bursting charge 
may thus be considered to have very Uttle accelerating or 
disturbii^ effect. 

Owing to the rotation of the shell at the moment of the 
, burst the bullets have a tendency to fly outwards in the 
form of a cone. The angle of this cone or the spread of the 
buUcta will naturally be greater as the velocity of the shell 
13 leaa, and varies, according to circumstances, from 7 to 14 
degrees. 

To obtain the utmost effect from a shrapnel shell it 
should be burst in the air by a time fiiae, aa the velocity of 
the released bullets is increased by the force of gravity, and 
only retarded by the resistance of the air. If a ^ell is 
burst on graze by a percussion fuse, tlte bullets ascend, and 
their movement ia checked by the effect of the graze, in 
addition to the other two forces. 

From the above description it will be evident that the 
uifect of shrapnel depends entirely on small bullets, and that 
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little from the 16-pounder, except in size and weight, and 
consequent inferior capacity to hold bullets. 

IS-pounder shrapnel, — The 13-pounder shrapnel is, with a 
smaller diameter, slightly longer than the 16-pounder shell. 
In construction it is similar, but is fitted with a gas check in- 
stead of studs. It contains 116 bullets of a weight of thirty - 
four to the pound. 

Case shot. — Case shot, formerly called canister, for all 
light guns is of similar construction, and consists of a tin 
cylinder filled with bullets, the interstices between which are 
J^ed with clay and sand. 

The bullets, composed of lead and antimony, run about 16^ 
to the pound, and vary in numbers according to the size of 
the shot. The 16-pounder has 176 bullets, the 9-po\mder 
only 110. 

The body of the cylinder is in three pieces, soldered 
together longitudinally in order to secure greater conformity 
in breaking up. 

The bottom is of tin, and riveted to it on the outside is 
a ring of wrought iron. The top is closed by a tinned iron 
disc, which is secured by the fringed end of the sides of the 
cylinder, being turned over it and soldered down. 

* The making of case shot for rifle guns is not such a simple 
business as manufacturing them for S.B. guns. In the case 
of the S.B. gims all that is required is to make an envelope 
for the bullet which is strong enough to resist the shock of 
discharge without smashing up all together in the bore. It 
must of course in all cases be weak enough to burst and 
liberate its contents on leaving the gun. 

' Now in the case of a rifled gun we are met at the outset 
by an anomaly. We want to ^e a projectile from a rifled 
gun and yet not allow it to take the rifling. Did the case 
leave the bore with the spin of other projectiles the dispersion 
of the bullets laterally would be very great, and their direct 
range to the front very small. In fact, for firing case shot 
we want to use the rifled gun as a smooth-bore. Then in the 
case of rifled guns we must, as much as possible^ ^aax^^j^ga^cc^ 
injury to the bore, and yet insure tlie c«Afe^yt«8^Ea!L%^J;:^ '^"^^- 
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perly on leaving the gun. In fact, the cam shot moat b« 
■trong euotigh in its construction (1) not to set np en dis- 
charge 10 a» to take the rifling, and (2) not to be easily in 
jured in travelling, or the ordinaiy knocking abont nnavoid 
able on Bervioe ; while it must be weak eno)^, as befon 
mentioned, to release its contents on leaving the gun. 

* Those considerationB are obviously conflicting, and, as in 
>o many Bimikt cases, it is a question of hitting the prc^»er 
mean. 

' It must be recollected that the weight of the eavelDpe 
and of the expedients used t« strengthen it, as well as that 
of the packing in which the balls are placed, are neceesarj- 
ovits. The actual useful part of the projectile is tiie Msem- 
blage of balls within the case. 

' In the* old 8.B. case the envelope averaged about one- 
ninth the weight of the projectile ; in the case for rifled guns 
the envelope and aoceseories amount to nearly as mnch as the 
freight of the baUs. 

' Case shot ia osaontially a close quarter projectile,' ' and its 
effect much depends on the ricochet of the bullets. Ordinaiy 
lidlil caso is, under favourable circumatances, effective up to 
100 ynrds. 

FiMCji. — In <irder to explode a shell at a given moment, 
it is nocoHHary to liave some means of igniting the powder 
chari:;o. This is effected by means of fuses, of which there 
iiro throe classes. 

1. Time fuses, which are ignited by the shock or flame of 
llio discharging powder, and which are arranged so as to 
crimmunicato their fire to the bursting charge after a certain 
number of seconds. The exact interval during which the 
fuse has to bum before exploding the ahell must be known 
at the time of loading the gun, and the fuse is bored or sot 
accordingly before being inserted into a shell. 
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inhere is little doubt that a fuse of this type will be even- 
tually introduced. 

The time fuses used with the 9 and 16-pounder are the 
5, 9, and 15 second fuses, the two former of which are being 
gradually replaced by the latter. 

15 seconds M.L, fuse, — The 15 seconds M.L. fuse (PI. VII. ) 
consists of an outer case or body made of beechwood of a 
conical form. The fuse composition, which bums at the rate 
of one inch in 7i seconds is inserted in a central channel 
bored out to within a short distance of the bottom or small 
end of the fuse. Above the fuse composition is a pellet of 
mealed powder, with a hole bored down its centre for the 
purpose of ensuring ignition. The top of the fuse is closed 
with a gun-metal plug holding a copper pin projecting down- 
wards. Kound the copper pin is twisted some quickmatch, 
which is led through two diagonally bored fireholes to a groove 
outside the head of the fuse. There are six powder channels 
bored at equal distances and parallel to the central composi- 
tion channel. These channels are connected at bottom by 
an annular groove into which quickmatch is pressed. Holes 
can be bored from the outside into the powder channels in 
such a manner as to be able to pierce into, by means of an 
auger, the fuse composition at distances corresponding to one 
quarter of a second of time. The holes are covered with 
varnished paper and numbered. The bottom hole of one 
channel is bored through into the fuse composition, so that 
ignition is eventually ensured if the fuse does not act at the 
proper time. 

Mode of igniUon. — To prepare a time fuse for use, bore 
with a gimlet or auger a side hole into the fuse composition 
corresponding to the number of quarter-seconds the fuse is 
wanted to bum. Unscrew the metal plug on the top of 
the shell, insert the bored fuse, and drive it home with a 
smart tap from a mallet. Before ramming home the shell 
into the gun, tear off the tape covering the quickmatch at 
the top of the fuse. When the gun is fired, the flash of the 
charge ignites the quickmatch, which sets fire to ^^ ts^^a^^^^ 
powder and fuse composition. T\ie \a.\.\«t \svsa»A ^^"^iro- 

b2 
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stotdQ; till the bok iritidi lum been bored into it is nwrhntl, 
whea the flame bunts into the powder chamber disDiid,»iid 
thence at once down into the ahell, letting off the banting 

hi the event of the boring c^ the hue having been im- 
properly done, the nltinute ezplomon of the ahell ta raunred 
by the last of the powder holea being connected with the 
bottom of the composition. 

The object of tiie powder channels is not self-evident, 
but they are neceaaarj (1) to ensnre ignition when a side 
hole is in contact with the metal of the shell ; (2) to enable 
more accurate Bubdiviaion of the fuse composition to be 
made ; and. (3) because without them the flash from the fuse 
composition would be insufficient to ensure the ignition of the 
bursting dbaige. 

In the event of a shell striking head on to a haid Bub- 
Btance the time fuse will generally be driven into it and act 
instantaneously. 

Id-powtukr fuse. — Owing to the almost entire absence of 
windage in the 13-pounder gun, caused by using a gas check, 
a detonating arrangement has to be used in the head of the 
fuse to ensure the lighting of the quickmatch. 

A cylinder of an alloy resembling gun-metal is screwed 
into the head of the fuse. This cylinder contains a hammer 
suspended by a light copper wire, and below the hammer is 
placed detonating composition. A hole is bored through the 
buttcmi of tlie cylinder to allow the flash of the detonator to 
paaa through to the quickmatch. A safety-pin passes through 
the head of the fuse between the hammer and the detonating 
composition, which must be removed before the fuse is used. 

The exterior of the fuse head has copper wire wound 
round it to prevent it splitting. 

Motle of UjiiituHi. — Just before placing the shell in the 
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ing in the air after a ricochet, the effect on troops would be 
very small. The body of the ordinary percussion fuse is of 
gun-metal, made so as to screw into the socket at the head of 
the shell. 

In the centre of the top is a steel needle, a. A metal 
collar, called the guard, B, fits next the top through two 
holes in which a safety-pin of twisted brass wire runs. 
Resting on the bottom of the body is a hollow lead pellet, c, 
the flanges of which support the guard in position. The top 
of the pellet is hollowed out and contains detonating com- 
position, and the central channel of the pellet and a recess it 
leads to is filled up with fine powder. When the safety-pin 
is withdrawn, the hole through which it passes might allow 
of a flash passing into the fuse and thus prematurely ex- 
ploding it. To prevent this, a small lead pellet is placed in 
a side hole, d, and as soon as the safety-pin is withdrawn, 
drops over the safety-pin hole. (PI. VII., fig. 2.) 

Action of fuse. — Just prior to loading the safety-pin is 
withdrawn. The shock of discharge breaks off the lead 
flanges of the central pellet, thus allowing the guard to slip 
back to the rear of the fuse. As soon as the progress of the 
shell is checked by impact on anything, both guard and 
pellet together fly forward, driving the detonating composition 
on to the steel needle. The flash thus caused ignites the 
priming of the fuse, and blowing out the thin plate at the 
bottom of it communicates fire to the bursting charge of the 
shell. 

Friction tubes. — The friction tube, which provides a safe 
and handy method of igniting the charge of a gun, consists 
of a copper barrel about 3 inches long and ^ inch in diameter. 
It is lacquered inside and driven with mealed powder, which 
is pierced by a central hole. The top of the tube is closed 
with shellac putty and the bottom with varnished paper. 
Near the top of the tube a hole is bored in which is inserted 
a short cylindrical piece of tubing called the nih-piece. In- 
side the nih-piece is inserted a copper friction bar, rou^hena^ 
at one end, and with a small piece oi d.^\«o»Xsxi% ^iorcK^'^i'atfs^ 
placed above and below it. The pTO^ftc\.\a% ^oT^iKow <A '^^ 
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friction bar ia Conned into an eye. The edges of the end of 
the nib-piece are pinched together so as to firmly hold the 
friction bar. The tubes are packed in hermetically sealed 
tin cylinders, ecich holding twenty-fire. 

Mock of firing. — The tube to be fired is inserted in the vent 
of the gun, while the lanyard (a piece of cord with a hook 
attached) is hooked on to the eye-piece. A strong steady 
pull at this lanyard draws out the friction bar, ignites the de- 
tonating composition, and thus sets fire to the mealed powder 
in the tube, causing the flash to pierce the cartridge. The 
gas from the exploded cartridge drives the tube out of the vent. 

Cai'tridgei. — The powder which has to be fired from a gun 
is enclosed in a bag called a cartridge, which ensures safety, 
rapidity, and convenience in loading. The cartridge should 
be stroi^ enough to bear reasonable knockii^ about, and be 
close enough in texture to prevent the powder working out. 
On the other hand, it should admit of the flash from the 
friction tube getting readUy through it, and when fired no 
smouldering fragments of the envelope should be left in the 
bore of the gun. Hitherto, white serge has been used for 
making bags, but it ia being gradually replaced by a material 
of stronger texture called silkcloth. 

The end of the cartridge is closed or choked, and it ia 
bound round in two or three places with braid. 

The cartridge must liave a diameter sensibly leas than 
that of the bore of the gun to facilitate loading. For the 
!t and 16 pomiderguns its length isapproiimately that of the 
projectile. 

The 13-pounder cartridge ia very long, some 15J inches, 
owing to the largeness of the charge (3| lb.) used in a small 
bore. The principle of air-spacing or enlai^ing a chamber 
at the base of the bore, and allowing the gas greater cubic 
space to expand in, admits of an exceptionally high charge 
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1. A maximum of propelling force with a minimum of 
initial pressure in the bore of the gun. 

2. CJnifonnity of action. 

3. Freedom from fouling. 

4. Durability, being able to bear transport and to keep 
well in store. 

Of all explosive substances at present known, gunpowder 
alone can be said to fulfil the whole of these conditions. 
Its advantages may be summed up as follows : 

(a) The rate of combustion is gradual, and both by ad- 
justing the proportion of the ingredients and varying the 
process of manufacture, its explosiveness can be modified so 
as to suit every gun. 

(b) The ingredients are cheap and easily procured. 

(c) The powder is safe to make and keeps well, both in 
store and transport, if not exposed to damp. 

Composition, — Gunpowder is an intimate mixture of 
saltpetre, sulphur, and charcoal, of which three ingredients 
in varying proportions it has always been made since its 
introduction, five centuries ago. English Government 
powder contains by weight 75 per cent, of saltpetre, 15 of 
charcoal, and 10 of sulphur. 

Variations in the process of manufacture exert even 
more influence on its action than slight changes in the con- 
stituents, and one of the main difficulties in powder factories 
is to produce at different times identically the same powder. 
Considerable progress has of late years been made in the 
manufacture of gunpowder, especially in that used for heavy 
ordnance. By altering the size, shape, and density of the 
grains, control is obtained over combustion, and we are now 
enabled to expel a projectile at a very high velocity from a 
gun with a comparatively low pressure on the bore. 

Exhaustive experiments are now being carried on with 
a view of diminishing a great existing evil — the erosion of 
the bore, and it may be confidently anticipated that before 
long the useful effect of powder will be largely incr^asAsi.. 
The explosive effect of gunpo^det dfi^Tkd& i^^«^^:^3«'^ ^'^ 
airspacing) mainly on its denBity^ "Vkaacdneoa, «^a» ^^a.^ «ow^ 
of grain, and glazing. 
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Ah an illuEttalion of the effect of one of the moat impor- 
tant of theae factors en experiment which took place eutme 
years ago may be quoted. 

A small c&ke of powder, l'06oz. in weight, woa placed in 
a mortar and a light ball placed upon it. When fired the ball 
was not thrown out. By breaking the cake into twelve pieces 
the ball was sent 10 feet ; by breaking it into fifty pieces the 
range was 33 feet ; while with the same weight of ordinary 
powder, 170 feet was covered. 

Action . of povider. — The explosion of powder is the 
sudden conversion of the solid grains into gas, occupying 
very many times the volume of the original body, and, in 
addition, highly expanded by the beat generated during the 
transformation. The gas thus suddenly produced being 
confined by the metal of the gun and the loaded projectile, 
naturally exerts its force where there is the least resistance, 
and drives the projectile with violence out of the bore. 

Owing to the resistance of the projectile and the sudden 
action cf the powder, there is a pressure on the sides and 
bottom of the bore which necessitates a strong powder 
chamber and causes recoil of the gun. 

Powder used. — The powder at present used in held guns 
in the R.L.G.j (Bifle Large Grain). The grains are compact, 
and about i inch in diameter, and highly glared. The old 
Ciinnon powder (large grain), and service powder when it 
deteriorates, are used for filling ahell. Slirapnel, however, 
requiring a sharp sudden burst, has small charges of fine 
grain powder. In the field guns of the future it is probable 
tliat a large charge of slow-burning powder, such as a small 
pebble powder, will be uaed. 

Tests for pomder, — Gunpowder is liable to deteriorate if 
it is not carefully looked after. Cartridges should never be 
allowed to become damp, and those in a battery should he 
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1. The grain should be firm, crisp, and black, but not 
too shining, leaving no mark when rubbed between the 
hands, and not crumbling when pinched between the nails. 

2. When poured from one bowl into another from a 
height of two or three feet it should show an entire freedom 
from dust. 

3. It should not be caked together. 

4. When a small quantity is flashed on a piece of glass 
there should be little or no residue, above all, no small white 
specks. 

5. A small quantity moistened, worked into a paste, 
spread on white paper and dried, should present a perfectly 
black and not a rusty black appearance.^ 

Amrmmition ccmried. — The experience of war does not 
establish definitely the exact number of rounds which should 
be carried by field guns. Putting aside exceptional cases the 
supply should be based on the maximum amount which a 
battery can reasonably be expected to expend. The average 
number of rounds fired in any engagement is comparatively 
small as compared to the number fired by single batteries. 
To take a few instances from German experience in 1870. 





Average nmnber 


Greatest number 




of ronnds 


of rounds fired 




fired per gun 


per gun 


Battle of Weissemburg 


16-6 


33-3 


„ Woerth . 


42-6 


2021 


M Spicheren 


30-4 


86 


„ Bomy . 


20-7 


62-5 


Mars-la-Toor 


94 


230 


Gravelotte .... 


56-6 


184 


Beaumont .... 


30 


146 


Noisseville .... 


69-6 


168 


Sedan 


55-8 


146 



At Villiers-Champigny , a Wurtemburg light fieldbattery, 
according to Colonel Astier, fired 245 rounds per gun. 
During the Busso-Turkish war the total expenditure of the 
heavier field batteries amounted to 163 rounds per^soxv^^V^^.^ 

i EnoUys, Field ArtiOerv* 
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the greaWat Muoant of Mumniution expended in « ■ingle 
afbir, took pUce at the awftolt of I&opolia, in which one 
battery fired 180 rotindB per gnn. It mwt be remembered 
that when an exceptionally laige nnmber of ihella are find, 
a certain amount of ammunition may be in general procured 
feim the reserre columns. A glance at the following table will 
■how that all nationa cany a tci; large number of rounda, and 
it ia a matter for conaideiation whether it would not be adTan- 
tageous to reduce the number of rounds with a battery and 
make efficient arrangement sa to bringing up a further supply 
in exceptional caaea. If thia view were adopted it would do 
away with the main difficult which now eziata aa to the 
carnage of anununition ot the propoaed new guna. 
^um^ o/roundi carried per ifun. 



lEngluia 


A^W. 


aammaj 


Frrnnca 


Italj 


Bull j 


Light eeldgou 1 US 


162 


>1S4 


■160 


140 


' 165 -i 


Heavy fiel.l gun j 100 


128 


'136 


■138 


130 ' '126 ■ 



PriipurUuii uf different ammuniiUna. — The English equip- 
riitnt diffuTS materially from the foreign ones in having a far 
larger proportion ot shrapnel shell. 



Bqnlpineiir 


Englis 




.™ 




G.nn«, 1 


NMun «t Bun 


»-pt. 


Ifl-pr 


..„ 


8-0. 


-!-l-!H^ 


Oiimraon shell . 
lUi,K.hBU . 
Khmi-iiel . 
C»Be . , . 
rncondlary sheil . 


32 

lis 


24 


30 
108 
1 


69 

66 
2 


55 1 — — 
— 1 102 85 
46, 36 30 

19 8 


84 75 
36 30 


T.I In) pey|MMj 


■ 


■ 
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With regard to the actual experience of war it is well 
known that the Prussians employed common shell exclusively 
in the war of 1870, though the Bavarians had shrapnel, and 
that the French shrapnel fire proved very indifferent. This 
may fairly be attributed to the inferior character of the fuses 
used. In the more recent Busso-Turkish war, again, shrapnel 
does not appear with a few notable exceptions to much advan- 
tage. With the exception of the Kussian guard the artillery- 
men on both sides were insufficiently trained to expect much 
from them, to which defect may be added the inferiority of the 
powder used by the Turks and the low initial velocity of the 
Russian guns. ^ Shrapnel has been fired with very great effect 
in the recent Egyptian campaign. 

The introduction of this shell into Continental equipments 
has been gradual, and has met with a good deal of opposition. 
On the other hand, moved by the results of practice firing — 
notably at Dartmoor and Okehampton — the English have 
steadily adhered to carrying a very large percentage of 
shrapnel. 

Undoubtedly the manufacture of shells and fuses has 
improved within the last few years, but still the same difficul- 
ties remain as to the application of shrapnel fire. The range 
must be known very accurately, and gun and fuse must be 
laid and adjusted with the greatest precision. 

A fresh element has again entered into the question, viz. , 
the greatly increased velocity of projectiles. This undoubtedly 
has the effect of rendering the accurate burst of a shell more 
difficult than ever under service conditions, and it also 
renders still more dangerous the firing over the heads of 
friendly troops. On the other hand, the increased velocity 
of the projectiles adds to the power of the bullets when they 
strike. ^ 

Reference has alone been made to shrapnel used with 
time fuses, but the facts, hereafter mentioned, of the increased 
value of shrapnel with Sk percysdon fuse throw a new light on 
the subject. If an effective man-killing shell which acts on 
impact be called shrapnel, or if — as haa b^^iv «05^^"?iy?k^— "^ 

1 The muzzle velocity did not ft7LC«fcd\,Wi^ ^x.-^wt w^s^^. 
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time and percussion shell be combined in one, all objectdon 

to it uessea, and the proportion carried with our batteriw 
would appear to bo oven smaller than is desirable. 

Com shot. — The days for the use of case are by no means 
past. Keariy 1,100 rounds were expended by the Russians 
in the war of 1877, and tlie employment of case in 1870 was 
by no meaiiH unfrequent. Our own experience would rather 
lead us to increase the number of rounds carriedUn all caaes 
of savage warfare, but for ordinary work the present propor- 
tion may be deemed sufiScient. It is probable, however, 
that if the theories as to the employment of horse artillery 
and cavalry be deemed correct (Chap. XIII.), an increasing 
number of rounds should be carried by batteries which 
have any prospect of being engaged in a purely cavalij 
battle. Shrapnel reversed in the gun acts lie case at the 
shortest ranges. 
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CHAPTER rV. 

GUNNERY. 

Definitions — Laying a gun — ^Tangent scales — New sight — Giving eleva- 
tion and deflection — Rules for laying — Finding the range — Firing 
on a moving object — ^Employment of common shell — Its effect — 
Employment of shrapnel — Its effect — The future shell — ^Employment 
of case — Reversed shrapnel — Comparison of accuracy — Probable 
rectangles — Range tables — Table of foreign guns. 

Before describing the manner in which the gun and its 
projectile do their work, it is desirable that the following 
simple definitions of gunnery terms should be carefully read. 

The axis of the piece. — An imaginary line passing down 
the centre of the bore. 

Axis of the trunnions. — An imaginary line passing through 
the centre of the trunnions at right angles to the axis of the 
piece. 

Windage. — The difference between the diameter of the 
bore and that of the projectile. More strictly speaking it is 
the difference between the sectional area of the bore and that 
of the projectile, and this difference varies according to 
whether the sections are taken through the studs of the pro- 
jectile or the grooves of the gun, or independent of them. 

Calibre. — The diameter of the bore. In rifled guns it is 
measured across the lands, the depth of the grooves being 
neglected. In order to secure accuracy of fire^ the axis of the 
projectile should coincide at the muzzle of the gun with the 
axis of the piece. The projectile is then said to be centred. 

The line of sight. — An imaginary line passing thro\ud^^3ck& 
sights of the piece and the point aaxci^ t^t. 
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IJte Un« of fin. — The Mme u Uieline of n^tin (wdinttj 
cues, but when no dghta wre uied it it an umgiiiHy line 
jtnning the maMe of the gan uid the object aimed at. 

Angle of tUvcMon. — The angle which tiie lin« <rf li^ii 
makea with the azi* of tiie pieoe. 

Trajtelory. — The pftth of tlie ahot in pawing bom tiw 
ma^e to the fint gnue. 

Lint of dtpartvrt. — lie direotion in which tiie projeolile 
ia moving on leaving the pieoe ; in other words, a taagest to 
the trajectory at the mnole. 

Angle of departure. — The angle between the line of 
departnre and the horiionta] plane. 

Jwnp. — ^Whea a gun ia fiied there ia a tendeni^ foi the 
whole gun and oairiage to torn over backwarde. The lifting 
of the mn^e in the front girei riiea to the jnmp, whidi 
alightly increiMa the oalenlated range. 

Angle of proje^on. — The angle between the line of depai^ 
tnre and the line of dght, 

AngU of dacent. — The angle which a tangent to the tni- 
jectory at the first point of imptutt makes with the hori- 
zontal plane. 

Lateral deviation. — The perpendicular diBtoace of the 
point of impact r^^ht or left of the vertical plane containing 
the line of sight. 

I>mj)a*M»i or drift. — The bearing off to the right or left 
of a projectile from its original direction due to the rotation 
imparted hy the rifling of the piece. In our service all pro- 
jectiles are made to revolve from left to right, or given a 
right-handed rotation, which causes a drift to the right. The 
Form of the head of a projectile affects the derivation, aa a 
flat-headed shot with right-handed rotation drifts to the left 
Mutde or initial vdocity. — The velocity in feet per second 
irith wliich a projectile leaves the piece from wHch i 
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The principal forces acting on a projectile in motion are 
the resistcmce of the air, which retards its progress ; the force of 
graviin/, which causes it to descend ; and wind, which deflects 
from its original direction. 

A gun is laid poiwt hlcmk when the line of sight is parallel 
to its axis. Point blank range is the range due to the jump 
of the gim. 

The following are the natures of artillery fire. 
Di/rect fire, — Fire from guns with service charges at all 
angles not exceeding 15^ of elevation. 

Indirect or curved fire. — Fire from guns with reduced 
charges and from howitzers and mortars at all angles of eleva- 
lion not exceeding 15°. 

High angle fire, — Fire from guns^ howitzers, and mortars 
at all angles of elevation exceeding 15°. 

Frontal fire, — The line of fire perpendicular to the front 
of the object aimed at. 

Oblique fire, — The line of fire inclined to the front of the 
object aimed at. 

Enfilade fi/re. — The line of fire parallel or nearly so to the 
front of the object aimed at. 

Heverse fi/re, — When the rear instead of the front of the 
object is aimed at. 

Laying a grni, — ^In order that a projectile fired from a 
piece of ordnance may hit a certain object, it is necessary to 
*lay' the gun. This operation may be divided into two 
distinct parts : 1st, the bringing of the axis of the piece 
into the direction of the object aimed at ; and 2nd, the elevat- 
ing the muzzle of the gun in proportion to the range, so that 
the projectile may reach a^sfa/r as the mark. 

As the axis of a gun is not visible, it is necessary (PI. I.) 
to obtain by means of the dispart a visual line on the 
exterior of the piece. The actual means used are called 
sights. The fore sight is cut in a recess in the dispart patch 
at the muzzle of a gun if sighted over the top, or screwed 
on the top of the trunnions if the sighting is at the side. 

The rear sight is on the top or side of the breech^ and 
consists of a socket into which fita & towvgefat wa^ft.»'s»^<2^^:«s^ 
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be raised from its lowe«t or nonnal position when elevation 
is required. 

The Umgent scale, — The iangerd scale ' for the 9 and 16 
pounder guns comuBta of a rectangular steel bar with a gnn- 
metal head and sliding leaf. The scale is graduated on one 
side to d^reee, and on the other to yards, on a third side 
being noted proper lengths of fuse. 

Reference has before been made to the constant denvaiian 
or drift of a rifled gun. If the axis of an English field gun 
were ttccurot«l]r laid on an object, the shot would range 
considerabl; to the right of it. To allow for this the tangent 
scale ia made to lean over to the left at an angle suitable to 
the gun," and thus really cause the axis to point in the first 
instance to the left of the mark. 

The sliding leaf in the head of the scale is graduated to 
30 minutes, and is used to correct any extra irregnlsrities 
due to wind or other causes. 

In the centre of the sUding leaf is a notch through which 
the line of sight is taken up to the point of the fore sight, 
and thence to the object aimed at. 

In the 9-pounder equipment the gun is centrally sighted 
on the tflp, has two tangent scales, one for ordinary use, 
reading up to 5°, one for long ranges up to 12° of eleration, 
. One muzzle fore sight only used. 

In the heavy field gun the sights are at the sides, the 
foie sights being on the trunnions. In addition to the 
sliding leaf, there is a slow motion elevating nut for fine 
adjustment, graduated down to minutes. 

X^-pminder sight. — The 13-pounder is central sighted 
only, and is provided with two tangent scales, one graduated 
to 5" and the other to 12°. The tangent scale is made of 
steel with a bronze sliding leaf. Below the notch on the top 
<if the leaf is a capped recess having in its centre a small pin- 
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cross wires to be used in conjunction with the small eye« 
hole for fine laying. 

The first operation in laying a gun is the adjustment of 
the sights. 

Owing eUvatio^i and deflection, — The tangent sight is raised 
in the socket to the required number of degrees or yards and 
then clamped. 

Deflection, if necessary, is then given by the sliding leaf. 
Deflcibtion will always be given in the direction in which you 
want the alteration made ; thus, if a shell falls to the right of 
the mark, the next shot is wanted to fall more to the left, 
and Uft deflection is given. 

Each minute on the deflection scale causes a diflerence in 

direction of one inch in 100 yards. H^nce to find the amount 

of deflection wanted. Keduce the estimated error to inches 

and divide by the number of hundreds of yards in the range. 

JEx, If a shell falls 10 feet to left of target at a range of 1,500 

10 X 12 
yards. Eight deflection required = — „ — - 8 minutes. 

Prior to commencing firing an approximate allowance can 
be made for wind, if blowing across the range. Again, if the 
gun is not standing on level groimd it will throw its projec- 
tile to the side of the lowest wheel. This can be practically 
allowed for by multiplying the difference of level of the 
wheels in inches by the angle of elevation in d^rees, which 
will give the number of minutes' deflection required.^ Ux, 
Bight gun-wheel is 5 inches lower than left, elevation being 
2^. Left deflection s 5 x 2 » 10 minutes. 

The sights having been adjusted, the layer of the gun has 
to get the line of dgM to pass from his eye through the notch 
on the tangent scale, by the top of the point of the fore sight 
on to the object aimed at. 

Bules for laying, — The following general instructions 
should be observed in laying a gun. 

1 To find the difference in height of the gun-wheels. Find by the 
clinometer the inclination of the horizontal line on the face of the muz> 
zle of the gun. The inclination in degrees is equal to the height of th& 
wheels in inches (Miyor Hime, RA.). 

E 
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1. ChooM a distinct object to um at and get a dear vieir 
of it. Lay at first rather high, and then depress on to the 

2. By looking over the top of the gun, get it at onoe 
shifted BO as to point generally in the direction of the mark. 

3. The eye should be about one foot in rear of the tangent 
scale, and the gun laid quickly, so as not to fatigue the sight. 

4. A full sight shoi^d always be taken, i.e., the apes of 
the fore sight should be brought so as to appear in line with 
the centre of the top and broadest part of tile rear notch. 

5. Make all corrections for inaccurate shooting at the 
gun by means of the tangent scale, and not by altering th« 
aim to different rides of the target. 

Finding the range. — In order to fire with effect it is necM- 
sary to know the exact range, which is found either by a 
range finder or by trial shots. The mode of oung a range- 
finder is fully explained in the 'Field Artillery ExeroiMs of 
1881,' but with a complicated instrument mistakes will 
always be liable to arise, and occasions will often occur when 
from one cause or another it cannot be employed. 

In firing trial shots common shell with percussion fuses 
should always be used, as the position of the first graze can 
be fairly well judged by the smoke of the bursting charge. 

When the guns are in action one of the officers should, if 
ixisaibie, tide forward to a point some 300 yards to the front, 
and the same distance clear of the flank of the battery. 

The tangent scale is raised to the number of yards in 
the range as estimated, and No. 1 gun laid and fired. It the 
shell falls short or over, increase or reduce by 100 yards the 
elevation of No. 2 gun. If this fires short or over act simi- 
larly with No. 3 gun, and so on till two consecutive shells 
fall over and under, and the target is found within a limit of 
100 yards. A reduced correction of 50 or even 25 yards can 
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range {Me p. 55). The rapidity with which the range can 
be found is much increased by the observations of the officer 
on the flank, who, if there is much error in estimating the 
distance, will inform the battery commander as to the amount 
of correction required. 

Firing at a moving target. — In the ordinary combat the 
target fired at will often be on the move, thus rendering the 
estimation of the range and the effective bursting of shells a 
matter of difficulty. When a battery is in action the ranges 
to all objects in its front near which an enemy is likely to 
move should be taken at leisure by a range-finder. By this 
means an approximation to the distance at which a body of 
troops is moving can be made. 

When the target is moving towards the guns its distance 
is found by trial shots similarly as before, only the elevation 
is increased or reduced by stages of 200 yards instead of 100. 
As soon as a shell is observed to fall not too short (within 
some 100 yards of the advancing front), the whole of the 
guns fire a round rapidly. 

If infantry is being fired at each subsequent round should 
have its range diminished by 100 yards, if the cavalry or 
artillery aimed at are trotting or galloping, the tangent scale 
should be lowered 200 and 300 yards respectively. 

When the target is moving away from the battery the 
range is found in a similar manner, the whole of the guns 
then fire a salvo at a range not too long, and the elevation is 
increased in the same ratio as before. 

If a target is moving across the front of a battery the 
mode of procedure is the same, only the aim is taken on the 
head of the column if it is moving slowly, or some distance 
in front of it if travelling rapidly. The subsequent rounds 
are laid sufficiently in front to allow of the guns being fired 
deliberately as the object crosses the line of sight. 

It is useful to remember that troops at a quick walk cover 
two yards, at a trot four yards, and at a gallop six yards a 
second. 

In firing vdth shrapnel shell and time fuses it is difficult 
to estimate the exact point of burst. AccoT^\a% «>s^ ^ ^^^Ns» 

£2 
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tninit over or abort, the next fuse u bored one bole shoct^or 
longer, tLlI tbe nfcrtit bunt Bhort of tlie nuik is foond >iid 
adbered to. The sheila ahould bunt dose to tbe gnxuMi, and 
if obtHsrved exploding higb np in tbe air tbe elerstioa of tbe 
gun miut be altered. 

ETnployment of cotnmoti ihetl. — Common ihell may be 
naed for two claaaea of work. 

1. To destroy earthworka, boildmga, and obstadea cf aQ 

2. To fire against troops at loi^ range, in close formaticms 
or when pooted under slight cover, againat the mat^el of 
battj^rie!), and in all cases when tbe moral effect of a large 
bursting charge will be felt. 

When employed for the destruction of earthworks, &c., 
the effect of the shell depends on its striking velocity (and 
consei|Ueiit penetration) and the explosive force of its bnist- 
iiig charge. A high remaining velocity will undoubtedly be 
obtained from shells of the newest type, but the fact of the 
initial vel'icity being much increased, obviously necessitates 
11 uliell IjC'iiig made stronger than before, and having a smaller 
jj'iwilor tajMicity. The new 13-pounder shell with its burat- 
tiiiH yliiiigu of 10 ciz. cannot poasibly effect much,' Un- 
rlc.iilili,-c]|y !i heavier shell, Biich as we may expect soon to 
)jF.\'.^ ..f m.iuf; IS to 22 lbs. weight, will be more effective, but 
Klill tliu fact rcmdnH that if we consider any field shell as a 
loci/iiL'jtii'e mine, the amount of powder carried in it under 
lircserit cuiiditions, will have httle effect againat solid earth- 

V/Ulh. 

'I'll cnHuie the heat effect the present practice of filling 
hIiiiIIm witli dusty and iuteiior powder should be abandoned, 
■■i\i-\ iji.wili'ii.t utino, hai'd, highly glazed nature, so as to prevent 
li^iliiiit;, 1h! used. The recent investigations into the nature 

"iwder \iill proljably lead to some improvements. 
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be fired by a detonator, and give some treble the effect of 
ordinary powder. 

The defects of gun-cotton as a shell explosive are the 
danger of keeping it in the limbers, uncertainty in effect, and 
the absence of smoke on explosion, thus rendering determina- 
tion of range difficult. The latter defect seems of little 
importance if the attack of obstacles be alone considered. 
There appears a wide field for the use of a somewhat slower 
acting explosive, to the manufacture of which there seems no 
insuperable difficulties. 

To carry out the second class of work referred ta a 
high velocity is required, and the shell should burst into 
a large number of splinters, becoming a man-killing pro- 
jectile. The service common shell bursts into a few frag- 
ments of variable size, and to combine man-killing power 
with penetrative effect seems an impossibility. An attempt 
to do so was made by us in the now disused Armstrong 
segment shell, and several Continental nations have followed 
a similar plan in building up a ring or double wall shell. 

To have two separate types of common shell has the 
disadvantage of complicating the question of ammunition, 
and it would seem advisable to relegate the second class of 
work to shrapnel — assuming, of course, that a shrapnel shell 
be made which shall be thoroughly effective when used with 
a percussion fuse. 

To obtain the maximum effect of common shell of the 
present type against troops they should be burst close up to, 
or in the centre of the formation aimed at. Against guns, 
limbers, &c., direct hits should be made, while against ob- 
stacles the crest of the entrenchment or obstacle should be 
first fired at, and endeavours made to cut it down gradually 
from the top. Percussion fuses should always be used, and 
when from softness of ground or other causes such fuses are 
ineffective, it is better to use shrapnel or cease firing. 

Shrapnel shdl. — Shrapnel shell are used against men and 
mate'riel while in the open. The effect of common shell 
against the actual guns and carriages oi wiiViiSler^ ^ ^-x^^-tv^ssvssa 
has proved to be alight^ while sbxapneV caxv ^^a»^^^ ^kvs^ «sA. 
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hrjne». Aminsi cover which aSbnU hot litde i 
>Qch u the cover from view afforded 1^ a hedge or akirt ol 
a wood, &hTa[-nel i» xhs beet projectile to uae. Agaiiut 
works or obstacles of anv strength, the penett«tire effect of 
the bullet wouid cf cou^e be tuelesa. With regard to 
■helter ireucheB and light cor^ the drcumstancea of the 
particular case have to be considered. If men are actually 
firing from the trenches and thus partially- exposing them- 
■elves, ghrapnel shell burst rather high and some tirentf 
farda short of the crest would be best for direct fire, while 
if the fire ia oblique, a ahrapoel with percussion fuse might 
be naed. In all cases, however, of light entrenching, when 
the actual defenders are not visible, the crest of the en- 
trenchment should be broken down by common shell before 
employing shrapnel. In attacking hastj: entrenchments it 
must be kept In mind that there nearly alwajrs will be some 
supporting troops in rear of them who are partially exposed, 
nnd who would be affected by a shrapnel fire, though not by 
one of common shell. Shrapnel is essentially a man-killing 
priijectile, its effects against mat^iel being insij^ficant, while 
its (Mjiier of penetration through anything but flesli and 
liliMid i,i iiiacticaliy /•'7. It dtpends for its effect upon the 
striking' vi-Ioeity of the balls disengaged frmu the shell on 
bursting'. The destructive value of the fragments of the shell 
ittL'lf iiiiiy 1)1! iiuglected and the existence of the outer en- 
vulo[)i! I.i) looked upon as a necessaiy evil — necessary in that 
without it the bullets cannot be transported to the place 
whcte (ho shell burets ; an evil, in that by its weight and 
bulk it lessens the usefulness of the projectile. When a shell 
biirstn it opens and allotrs a large number of bullets to pursue 
viiry iniicli the same path as the shell would have continued 
to take as u single projectile. The motion of the bullets is 
■liicily belongijig to the shell at tlio moment of 
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The bursting charge of a shrapnel should be small, as 
otherwise the cone of dispersion of the bullets will be wide. 
With a 16-pounder the angle of the cone of dispersion of a 
shell burst 800 yards from the muzzle is 8°, and this gradually 
increases up to 14° at 3,000 yards. 

The actual effect of shrapnel is dependent — 

1. On the striking velocity of the bullets. 

2. The height at burst above the plane. 

3. The distance short of the object at which the shell 
explodes. 

It may be assumed that in order to disable a man a 
shrapnel bullet should have a velocity on striking of 500 feet 
per second. The remaining velocity of a 16-pounder shell at 
5,000 yards is 617 feet per second, while the 13-pounder 
throws a shell to 6,000 yards with a remaining velocity of 
644 feet per second. The striking effect of the shrapnel 
bullet may therefore be deemed sufficient at as long a range 
as is ever likely to be required. 

With regard to the other two points, the area covered by 
the cone of dispersion both as to length and breadth must be 
considered. 

The actual limit of this area varies according to the 
velocity of the shell and its position when bursting. From 
actual practice it appears that up to 1,000 yards the best 
effect is produced with the 13, 16, and 9-poTinder, by bursting 
the shell 120, 100, and 80 yards respectively short of the 
object. For every 1,000 yards of range beyond, twenty 
yards must be deducted from the above. 

It is obvious that as the range increases, the angle of 
descent becomes greater, and consequently the amount of 
ground covered by the bullets is less. If the angle of 
descent of the shell becomes great, the bullets strike the 
ground at such a high angle that the ricochet is almost 
entirely prevented. It is generally considered that this 
angle should not exceed 20°. The angle of descent of the 
trajectory of a 13-pounder shell at 5,000 yards is 15°, and the 
angle of the cone of dispersion about 11° ^ \vewi^ 'Cwfe Vs^^st 
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buUeU of tlu ahn^nwl would atrika tlu graand mik an an^ 

of ar. 

It is Utiu aridftDt that Qui extrame limit of th^wpnwl fin 
from any field gnu at pnaent kuovn ia about 5,000 Tarda. 
Long, liowever, before Uiii limit ia zeadwd, it will be in^oa- 
aible to obeerre propedy the afliMti of the dull, and for all 
otdiaaTT caaea 3,000 yaidi smj be Mtmiied aa tiu axtnua 
diitance at whiob tbia ele» of fin ahonld be emplc^ad. 

So far witb r(f[Bid to the emploTment of dirqmel iUl 
with time foaea. A niggeation haa already bem mad* tint 
the ihmpnel of the fntore dunild act aa a manrkilliiig pro- 
jectile with a penmaaion fnie, and replaoe, foi Uia ocdinaiT 
pnrpoaes of the battle-Sdd, common ahelL It ^^ean mora 
nawmable to have one projectile to Mt againat tmopa, 
whethOT it do ao by bnntiiig in the air or on gnae, Uiaa to 
tnin tia (ndinaiy looomotiTe mine or oommon ahell to a um 
oleariy imanited to it. The experimenla nude to inezeaae 
the efficacy of common aheU by a legmentd or ring forma- 
tion cannot be deemed BQCCeBsful, as the whole power of Utia 
pTojectUe must in future be devoted to the overthrow cf 
earth-worka and obBtaclea. 

On the other hand, the great increase in velocity of 
modem guns haa tended to increaae the value of ahrapnel 
bursting on graze, even with the present admittedly imperfect 
projectile. 

Recent experiments which took place at Okehamptou in 
1879 resulted in showing that the difference between time 
and percuBsion shrapnel at ordinary jservice ranges is very 
slight. As might naturally be anticipated, against troopa 
in akirmishing order or in extended Eonnationa the time 
ahrapnel gave the best results, while against gun-pita and 
shelter trenches the percussion shell had the best of it. 

Thu experimenta were too limited to drnw auy very 
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not too much to expect that improvements in the shrapnel 
shell will give great results. What appears to be required in 
the shell of the future is that it should be a time shell, which 
will act as a percussion one invariably when it touches the 
ground. Both private enterprise and foreign Governments 
have already succeeded in making a double-acting fuse to 
satisfy these conditions, and it may reasonably be hoped that 
the Government factories will in time follow their example. 

The introduction of a shell of the type thus foreshadowed 
would do away with all opposition to the use of shrapnel on 
service, and enable it to realise those results on the battle- 
field which have been so confidently looked for in years past. 

It is probable that by using steel the outer walls of shells 
will be reduced in thickness, thus giving additional interior 
space. A side channel for igniting the bursting charge 
seems preferable to a central one if the manufacturing diffi- 
culties can be surmounted. 

Employment of case, — The value of case shot has appa- 
rently diminished, if one is to judge by the proportion allotted 
to batteries. This is no doubt due to the inferiority of the 
present case to that used with the smooth-bore guns. Our 
present projectile is no doubt very defective, and cannot be 
reckoned on at ranges beyond 400 yards. The Austrians and 
Italians, however, claim to fire case with effect up to 700 yards. 
There seems little doubt that greater results could be obtained 
by increasing the weight of the bullets used, and substituting 
a steel for a wrought-iron covering. With a breech-loading 
gun, moreover, the diameter of the shot may be increased, 
thereby diminishing the windage and increasing the initial 
velocity of the bullets. 

Experiments hitherto made of attaching a gas check to 
the rear of the projectile have not been deemed satisfactory, 
but there appears no reason why some arrangement corre- 
sponding to a heavy wad, either fixed or detached, might 
not be used to gain extra power. There does not seem any 
particular necessity for using case at ranges exceeding 500 
yards, when shrapnel with percussion. f\x&^ 's^o\s\.^\k<b ^^^ 
effective. 



yfhen cue ihot if not ftvaOaUe, ■ rerened ■^raptnl 
aholl oan be tued inateftd. 

Sir W. Aimatrong haa reoentl; mrented a metil foM bf 
mtana of whicli a ihnpiiel ihell OMi be Imnt ten jaida in 
front ofthemoBleof thagim. If thii anangementeatitiiuiee 
to prove tuooewfol a valnaUe anziliaiy to eaia k fcmncL 

Oompariton of aeowmey. — ^In order to jndgs <d tiia rdattre 
aooimoy of difbrent gnu, it if neoeMOiy to fire from euh 
a large number of round* and then oon^Mre the reeolti. 

There ftre nttioiM methods in Togne for ■<*"''''"g the 
matter, the vmpleet of whioh ia tlie oompaiiion of Uie areaa 
into whioh a certain proportion of the aliot of euh gtm will 
fiU. 

The oonsbnotion of Uieae ' probable leotangleB ' ii aimple 
enough. We have first to fire a number of ahoti at the 
same elevation, and from theee find Uie mean nm^ \fj 
dividing the erum of the ranged tfj the number of roimda 
fired. We have next to find the meoin tmr in rangt, Una 
Ib obtained hy taking the differenoeB of range of each shot 
from the mean range, adding them together, and dividing bf 
the number of rounds. 

B; measuring right and left of the line of fire the distance 
of each shot, we in a similar manner arrive at the mean 
lateral deviation and mean lateral error. An inspection of the 
annexed table ' will clearly illustrate the matter. 

Having obtained for a given range the mean error in 
length and the mean error in breadth, multiply them each 1^ 
1'69, and the result will give the two sides of a rectai^le into 
which 25 per cent, of the projectiles will probably fall.* A 
comparison of rectangles affords a good criterion of the 
relative accuracy of guns. It should be remembered that 
what is called the British rectangle represents the area into 
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G^erwum, Italiom, aiul Russian Field Chiiis. 
up to January 1883.) 



9*5 cm. 



37 ins. 

88 
-Min. 

88*17 ins. 

S4 
4*13 in. 
11-82 io. 

98*4 in. 

1553 lb6. 

4 lbs. 10 oz 
1 

5 
1453 ft. 

117 in. 
S3'9lbB. 

U*8 ozs. 



Oerman 



8 cm. 



3*09 in8. 

24 
'049 in. 

74-21 ins. 

24 
3-62 ins. 
9*49 ins. 

1 in 50 cals. 

82-67 ins. 
858 lbs. 

2 lbs. 12 ozs, 

J. 
4 

1,525 fteet 



24 lbs. 
104 



5oz. 
84 lbs. 
186 
10} to lb. 



7-87 ins. 

11-2 Ibi). 

7*8 ozs. 

12-2 lbs. 
123 

27 to tlie lb. 

-66 oz. 
11 lbs. 
76 zinc 



9 cm. 



3*46 ins. 

24 
-049 in. 

73-42 ins. 

21 

3-94 ins. 

9*49 ins. 

1 in 50 cals. 

82-67 ins. 
990 lbs. 

3 lbs. 5 OZS. 

1 
47 

1,456 feet 



Italian 



7 cm. 



2*95 ins. 

12 
'051 in. 

62*6 ins. 

21 

311 ins. 

12-72 ins. 

Iin46!cals, 

69-5 ins. 
650 lbs. 

1 lb. 14 OZS. 

1_ 

5 

1,381 feet 



9 cm. 



4-pr. H.A. 



8*86 ins. 

15-4 Iba. 

9*5 ozs. 

17-9 lbs. 
210 

27 to the lb. 

•8oz. 

16-5 lbs. 

76 zinc 



lOtothelb. etotlielb. 



3-43 ins. 

24 
'049 in. 

73-32 ins. 

« 

14-8 ins. 

1 in 45 cals. 

82'67 ins. 
1,071 lbs. 

3 lbs. 3 ozs. 

_1^ 

4-7 
1,490 ftet 



7-36 ins. 

9-35 lbs. 

6 ozs. 

9-84 lbs. 
100 

28 to the lb, 

'46 oz. 

9 lbs. 

126 zinc 

20 to the lb 



Russian 



3-43 ins. 
84 

'049 in. 

57-68 ins. 

17 

3*86 ins. 

7-67 ins. 

1 in 36 cals. 

66*9 ins. 
802 lbs. 

3 lbs. oz. 

1_ 

6 

1,350 ftet 



8-86 ins. 

14-8 lbs. 

7 ozs. 

14-7 lbs. 
177 

26 to the lb. 

-6oz. 

15-7 lbs. 

226 hard 
lead 

20 to the lb. 



4-pr. FJB. 



3*43 ins. 
84 

'049 in. 

73-42 ins. 

21* 

3-86 ins. 

6-7 ins. 

1 in 40 cals. 

82-6 ins. 



9-pounder 



4-19 ins. 

24 
-049 in. 

72-05 ins. 

4-63 ins. 

10-4 ins. 

1 in. 36 cals 

82*6 ins. 



1,006 lbs. 1,370 lbs. 
4 lbs. 1 oz. 



3 lbs. oz. 
1,452 feet 



8*9 ins. 


8-9 ins. 


15-1 lbs. 


15-1 lbs. 


7 ozs. 


7 ozs. 


15-1 lbs. 


15-1 lbs. 


165 


165 


41 to the lb. 


41 to the lb. 


2*5 OZS. 


2-5 ozs. 


14*9 lbs. 


14-9 lbs. 


102 zinc 


102 zinc 


74 to the lb. 


a\\ft^Ok!tt 



6*8 

1,225 feet 



11-09 hu. 

27-5 lbs. 

14-4 ozs. 

27-5 lbs. 
340 

41 to the lb, 
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4(yiitinH€d, 







G«nnMi 


Italian 


RutisiMU 




9*5 cm. 


8 cm. 


9 cm. 


7cm. 


9 cm. 


4-pr. H.A. 


4-pr. F.B. 


9- pounder 




3490 lbs. 


1,M8 lbs. 


8488 lbs. 


1,531 lbs. 


8,468 lbs. 


I,808|lbs. 


:2414 lbs. 


8,644 lbs. 




55} 
coins. 


55 ins. 
OOins. 


55 ins. 
60 inx. 


50 ins. 
53 ins. 


58iins. 
6^ ins. 


55 ins. 
65 ins. 


55 ins. 
66 ins. 


55 ins. 
65 ins. 




— 


ICMC 


lease 


2 case 


8 case 


2 case 


2ca6e 


lease 




Mi 


5«i&s. 


55 ins. 


50 ins. 


58} ins. 


55 ins. 


55 ins. 


55 ins. 




1348 lbs. 


2,000 lbs. 


MOO lbs. 


1,875 lbs. 


1,800 lbs. 


1,982 lbs. 


1,982 lbs. 


1,982 lbs. 




10 


«MM 


_ 


^^ 


^^ 


^ 


^ 


,1 




~. 


24 


80 


80 


16 


12 


13 


7 




t 
t 


12 


10 
3 

88 


lA 


17 

1 


15 
3 


15 
2 


9 
2 




!• 


8S 


4f 


84 


80 


80 


18 




«» 


8t 


8-58 


1-58 


9-74 


2-2 


2'6 


3-53 




5,088 lbs. 


S^MSlbs. 


4,868 lbs. 


8,806 lbs. 


4,868 lbs. 


3,784 lbs. 


4,096 lbs. 


4,626 Ibe. 




f 


f 


6 


4 


6 


6 


6 


6 




— 


— 


8 


8 


8 


_ 


2 


2 




— 


3 


3 


S 


3 


8 


S 


3 




SStlbs. 


000 lbs. 


711 lbs. 


701 lbs. 


711 lbs. 


635 lbs. 


682 lbs. 


770 IbH. 




6 


f 


f 


8 


8 


6 


« 


8 




• 


8 


8 


8 


8 


9 


12 


16 




5358 


4444 lbs. 


4,655 lbs. 


8,906 lbs. 


4,686 lbs. 


4,721 lbs. 


4,731 lbs. 


4,719 Ibf. 




f 
W6 


6 
OWlbs. 


« 
776 lbs. 


4 
750 lbs. 


6 
741 lbs. 


6 
787 lbs. 


6 
787 lbs. 


6 

787 lbs. 




48 


^ 


,, 


^ 


^^ 




, , 


«BB 




— 


00 


55 


50 


48 


42 


43 


25 




94 


M 


SO 


48 


47 


45 


45 


27 




— 


"i 


"i 


"8 


1 


"s 


"i 


1 




7S 


86 


77 


100 


96 


90 


90 


54 




:i28 


154 


186 


140 


180 


165 


165 


126 
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ShoiBin;/ relatiat accwacjf ofeome of the Gant dettribed it, 
Table A. 
N.B.— M per ooni, d the 9hol« will fall nitUn the l.Qgth or l.rwdlb glrao. 
per oont. w!Uili) tha rpctBni^la formed bj miEltipljlnff Vaebi twa dlmanfll 



■^a" 




EBgUiU 


French 


Ger«„ 


.„.]..» 


D.pr. IS-pr. 


a™. 


.».. 


SC». 


-1 


1 


1! 

an 

3U s-g 


\ 


I 


ill 


1 


1 


[1 


ii 

R. ft. 

£.1 


1 

ft. 


i 


IS 


;«:i 



yJdj' 




,. 


„. 




RnssuD 


English 


,». 


•- 


K, 


S: 


... 


■K- 


1 


1 

ll-BB 


1 


B' 


II 

77-11 1-fl 

81-1 |Ta 


i 


5 
lo-a 


1 


3 

1 

ft. 


1 


tt. 
4-e 


3,300 
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Accuracy Table, 

(16-pr. B.MX. gtin of 12 cwt) 



Bange 


50 per cent, of rounds should fall within 


Length 


Breadth 


Height 


yds. 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
8000 
2200 
2400 
2600 
2800 
8000 
3200 
3400 
3600 
3800 
4000 


yds. 
4-8 
8-8 
121 
15-7 
19-1 
22-3 
25-2 
280 
30-6 
33-0 
35*2 
37-2 
89-0 
40-6 
42-1 
43*5 
44-8 
46-0 
47*2 
48-4 


yds. 

0-16 

0*34 

52 

0-71 

0-91 

1*13 

1-36 

1-68 

1*83 

209 

2*35 

2-62 

2*90 

3-20 

3-50 

3-80 

4*13 

4-47 

4-83 

5-22 


yds. 
0-03 
0*18 
0-29 
0-68 
0-85 
1-23 
1-68 
2*20 
2*78 
3-40 
4-10 
4-86 
5-77 
6-55 
7-50 
8-54 
9-65 
10-82 
12*10 
13-64 


Factor of probability 


Per cent. 
5 
10 
15 
20 
25 
30 
86 
40 
45 
50 


Factor 
0-09 
018 
0-28 
0*38 
0-47 
0-67 
0*67 
0*78 
0*89 
1*00 


Per cent. 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 


Factor 
1-12 
1*26 
1*89 
1*54 
1*71 
1-90 
2*13 
2*44 
2*91 
4-00 



If the height, length, and breadth of a target are required which would 
aijford a given percentage of hits, the dimensions in the acouraoy table are 
multiplied by the number given in the table of factors. Four times the dimen- 
sions given will give the space in which the whole of the rounds would strike. 
The length multiplied by the breadth will give the area in which 25 per cent. 
wiU fall ; the breadth multiplied by the height gives the area of the vertical 
target on which 26 per cent, would strike. The dangerous zone for 6 feet in 
height will be found by multiplying the figures in the column of * Slope of 
descent ' by 2,— Seepage 428» Handbook for Field Service, 1878. 
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Length 



If " » 
10-04 „ 



DESCRIPTIOir OF GUNt 

/nominal 6 ft. 2*46 in. 

total 6 „ 6 

of bore . • . 5 „ 8*4 

of rifling 4 ,. IC 

Preponderanoe 7^ lb. 

Calibre 8-6 inchM. 

Average weight, 12 cwt. qis. 11 lbs. 

Number ofgroovea, 8. 

Twist of rifling, nnifonUi 1 in 80 ealibree. 

Vent, of hardened copper, 0*6 inch ftrom end of.bore. 

Charges. 

Service 8 lb. RX.G. or R.L.G.' 

Exercise 1| lb. blank R.L.G. or L.G* 



/ empty • • • 

/ Common -I filled with I lb. 2 oz. bursting charge 



Projectiles. 

Weight 
lb. oc 
16 1 
w w 16 8 

au^ii. I ^ prepared as incendiary . . . 

Diieus^ glj^ ^^ 17^ „jj^^ buUets, 72 at 18 ) 

I Shrapnel ] per lb., and 56 at 84 per lb., and 1^ [ 17 14| 
\ OS. bursting charge . • . i 

au^i, i Case, filled with 170 mixed metal balls, at 16i per lb., tie • 
S*»®M clay and sand . . P* ' 

Acciiviicy TaUe, 
(IS-pr. B.M L. gnn of 8 owt) 



Bange 


60 per cent, of rounds should fall wlthfai 1 


Length 


Breadth 


Height 


yds. 
200 
400 
600 
800 
1000 
1800 
1400 
1600 
1800 
2000 
2800 
8400 
8600 
2800 
3000 
3800 
3400 
3600 
3800 
4000 


yds. 
0-40 
2-86 
6-36 
9-46 
12-16 
14-7 
16*96 
19-06 
2116 
88-86 
861)6 
26-86 
88-66 
80-46 
81-96 
83-46 
84-80 
86-00 
37-80 
38-40 


yds. 
0-08 
0-19 
0-41 
0-60 
0-77 
0-93 
1-07 
1-80 
1*38 
1-44 
1-64 
1-64 
1-74 
1-84 
1-98 
8-00 
8*08 
8*16 
8-22 
2-88 


yds. 
0-01 
0-04 
0-09 
018 
0-86 
0-60 
0-86 
1-80 
1-60 
8-06 
8-66 
3-14 
3-78 
4*6 
6-80 
6-18 
7-10 
816 
9-86 
10^ 
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Factor of probability 


Per cent. 


Factor Per cent. 


Factor 


5 


0-09 66 


1-12 


10 


0-18 1 60 


1-26 


15 


0-28 ; 65 


1-39 


20 


0-38 


70 


1-54 


25 


0-47 


76 


1-71 


30 


0-57 


80 


1-90 


35 


0-67 1 86 


2-13 


40 


0-78 1 90 


2-44 


45 


0-89 ■ 95 


2-91 


60 


1-00 100 


4-00 



If the height, length, and breadth of a target are reqaired which would 
afford a given percentage of hits, the dimensions in the accuracy table are 
multiplied by the number given in the table of factors. Four times the dimen- 
sions given will give the space in which the whole of the rounds would starike. 
The length multiplied by the breadth will give the area in which 25 per cent, 
will fall ; the breadth multiplied by the height gives the area of the vertical 
target on which 25 per cent, would strike. The dangerous zone for 6 feet in 
height will be found by multiplying the figures in the column of ' Slope of 
descent ' by 2.— See page 428, Handbook /or Field Service, 1878. 

Description of Gun. 

(total 7 ft. 8 ins. 
bore 7 „ „ 
rifling 5 „ 9 „ 

Preponderance nil. 

Calibre 3*0 inches. 

Average weight 8 cwt. 

(system, modem polygroove. 
twist, increasing from 1 in 100 to 1 in 30 cals. at 9 ins. from 
mazzle, the remaining a uniform twist of 1 in 30. 
Vent, hardened copper . . 7 inches from end of bore. 
Means of rotation, copper gas check without projections. 



Service 



Charqes. 

. 3 lb. R.L.G.' in shalloon cloth. 



Projectiles. 

Weight 

lb. oz. 

( empty . 12 

Common j filled with 10 oz. bursting charge, and \ -to (% 

SheUsJ ^ gas check l^** " 

oneiis^ gjj^ ^.^j^ jjg bullets, 34 to the lb., and ) 

\ Shrapnel \ resin, and f oz. bursting charge and gas ) 13 
Shot^ case, filled with 340 mixed metal bullets, 84 to the lb. . IE 7\ 



■\ 
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Accuracy Table, 
(9-pr. B.1LL. gnn of 6 cwt.) 





50 per cent, of ronn<ls should fall within 


Range 


1 


Length 


Breadth 


Height 


yd^. 


j*\b. 


yds. 


yds. 


200 


8*5 


0-22 


010 


400 


6-2 


0-46 


0'22 


6(N) 


8-5 


0-72 


0^ 


8(j0 


10-G 


1*00 


0-64 


HH)0 


12-5 


1-28 


0-92 


1200 


14-3 


1-57 


1-29 


1400 


161 


1-87 


1-72 


1600 


17-9 


2-17 


9-26 


1800 


200 


2-47 


2-87 


2000 


22-4 


2-77 


8-60 


2200 


250 


8-07 


4*49 


2400 


27f» 


8-37 


5 47 


2600 


81-0 


867 


6-60 


2800 


34-4 


3-97 


7-80 


8000 


3«1 


4-27 


9-00 


8200 • 


42-4 


4-57 


10-20 


3400 


47-5 


4-87 


11-50 


3600 


52-7 


5-22 


11-80 


3800 


68-4 


5-45 1210 


4000 


64-7 


5-76 12-40 


Factor of probability 


Per cent. 


Factor Per cent 1 


Factor 


6 


0-op 


65 


1-12 


10 


0'18 


60 


1-25 


16 


0-28 


65 


1-89 


20 


0-88 


70 


1-64 


25 


0-47 


75 


1-71 


30 


0-57 


80 


1-90 


Z6 


0-67 


85 


2-13 


40 


0-78 


90 


9*44 


45 


0-89 


95 


2-91 


« 


1-00 


100 


4-00 



If the height, length, and breadth of a target are required which would 
afford a given percentage of hits, the dimensions in the aconraoy table are mol- 
tiplied by the number glyen in the table of factors. Four times the dimenaions 
given wUl gire the space in which the whole of the rounds would strike. The 
length multiplied by the breadth will give the area in which 26 per cent, will 
fall ; the breadth multiplied by the height gives the area of the vertical target 
on which 26 per cent, would strike. The dangerous zone for 6 feet in height 
will be found by multiplying the figures in the column of * Slope of descent ' 
by i,-^8eepagt 428, Handbook fin' Field Service, 1878. 
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Dimensions op Gun. 



Weight 
Calibre 



total 



Rifling I ii^mber of grooves 



twist 



6 cwt. 
74*5 inches. 
66 

8 

3 
uniform, 1 in 30 calibres. 






Charges. 



Service 
Exercise 



If lb. R.L.G. or R.L.G.« powder. 
1 lb. blank R.L.G. or L.G. powder. 



Projectiles. 



Weight 
lb. 



8 
9 



OS. 

1 



Shells 



f empty 
filled with 7*5 oz. bursting charge . 
prepared as incendiary shell . 
( filled with 63 mixed metal bullets, 28 at ) 
Shrapnel ] 18 per lb., and 35 at 34 per lb., and [ 9 12| 
V 12 drams bursting charge . . . ) 
Shot I ^^®> filled with 110 mixed metal bullets, at 16^ per I n lo 
i lb., clay and sand ) 
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CHAPTER V. 

fOB^u.'^oN, PERsomiEL, asv dbill of a battert. 

Constitntion and aulidjvieion of a battery— The major— The captain — 
The Bubfllteras — Sergeanti — AltiBc«rH — Gunnera and driyeia — Gnn 
detaohmenfa — HorB«s — Harness — Parade fbnnaliona — Drill tarmg— 
Officers on parade— Drill of n battery — Movements from line — Move- 
ments from colninn — Pace of artillery — Commands and lignala — 
General principles of field movemeDts — Distances on the march — 
Revereing in narrow roads — Going np and down hill — Acddenta — 
Encamping and bivouacking — Frontage and depth of formations — 
Estimation of time — Estimation of amuliers. 

The Imtfeiy. — The war eatatilislinient of mounted batteries 
is slinwii nn the nest page. 

Tlie presence of spare carriages for nmuteuvriiig purposes 
may be neglected, 

A gun witli its waggon, and all the men, horaea, and stores 
belonging to it, is called a si'hdivision. The six subdivisions 
of a battery arc numbered consecutively from 1 to 6. 

Two BUlidivisions form a dividoii, the three divisions 
being diatingiiislicd by the terms right, centre, and left,' 

Tlio combatant officers of a battery are the major, the 
ciptaiii, and thi-ee subalterns. 

Till- moj'ii: — 'The major of a battery is responsible tor its 
auajfoment and conduct in every particular ; he is 
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Detail qf Horie and Field Rijled MwxU-hadvng BatCeriet.^ 
(War HtubliBtuneiit). - 



Totikli.. 



> Private proper^ in R.H.A. 

TeteriDuy snrgeon. 
' Ods for iapplics. 



.C. Offiwi 



TTorf*™, 



&sDppir 



flttets', „ I ' 

HalcFlnlfor ivp-l'i. 

CollBTOiltra', \ ,jj„j 



Two in each field batteiy for 
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par^nastcr and 'luarteitnaat'ir ol ao inf&ntry regiment haa to 
be transacted in tlie botterj* office, and the importsuit natnie 
Iff his cAai^e, and the oneir<>iu duties connected nitli it, plitoe 
i\ major in a position aiialogoiu to that of a coiiunanding 
ofiicer in other braaches of the service. 

At large stations the diaciplinaiy power of the major 'a 
taken from him, an anonLalf that ia accounted for hj the 
existence of a large nniaber of lieut, -colonels, for whom in 
time of peace it ia difficult to find employment. 

The captain.'—' The captain of a battery holds the same 
position in reference to the major ae the major of an infanti? 
battalion does to the lieut. -colonel in command. According 
to his own capabilities, and to the course of administration 
pursued by the major, he may bo either a superfluity and non- 
entity, or a very valuable adjunct. Second in command of 
the battery, he assunies the chief direction when the major is 
absent, and at otiier times he may be a most useful channel 
for carrying out the orders of his commanding officer, 
whether as applied tu subalterns or the men, and for assist- 
ing iiim generally in the adiainiHtration of the battery. Ha 
ia expected to pay particular attention to the clothing, 
equipment, iiameas, and gun stores — to the preliminary drills 
of the gnnnora and drivers, and to riding school and stable 
duties.' Wlien the battery is manceuvring he dressea the 
line, takes up points, helps to select suittible positions, and 
ia specially charged to look after the ammunition waggons. 
If a half battery is detached for any particular duty he 
usually takes charge of it. 

Tlie amount of materiel to be looked after and the 
ijuantity of work to be done renders it necessary to subdivide 
the duties in a battery, and give more individual reepon- 
Hibility to junior officers than is customary in other branohes 
of the service. 
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liorse battery there are three lieutenants, each of whom has a 
charge of a division of two guns, with the same relative 
authority in the barracks as on the field. They are directly 
responsible to the major for the general well-being of their 
divisions as regards the men, horses, stores, ammunition, 
harness, and equipment, and are bound to bring under his 
notice any important incidents connected therewith. They 
have, however, little concern with questions affecting pay. 
They inspect kits weekly, and use their discretion in backing 
the leave lists of the men of their divisions. 

The subalterns go on orderly duty week by week. In 
addition to the ordinary work of a cavalry subaltern they 
have a large amount of harness and gun equipment to look 
after, and are responsible for their division in the same way 
as a captain is for his troop. Owing to their only being three 
in number, the orderly duty is both more frequent and 
onerous than in the cavalry. 

Sergeants, — * The connecting link between the lieutenants 
and the men are the sergeants, or numbers 1. A sergeant 
is in charge of each subdivision, and is responsible to the 
lieutenant in the same way as the latter is responsible to the 
major. ' ^ The battery seigeant-major has the general super- 
vision over the drill, discipline, and general administration. 
The quartermaster-sergeant keeps most of the accounts, and 
looks after the pay, clothing, and stores. Below the sergeants 
are cprporals and bombardiers. 

Artificers. — In order to keep the horses fit for work and 
the materiel in good condition, there are a certain number of 
artificers, i.e. farriers, shoeing-smiths, wheelers, and collar- 
makers. 

There is abo usually a rough rider to instruct recruits in 
riding and to break in remount horses. 

Gurmers cmd drivers, — The duties of the gunners and drivers 
of a battery are quite distinct. The former have to work and 
serve the gun, and keep it in good condition, together with 
the ammunition, and all stores belonging to it. They have 
to perform all guard and escort duties, and tha TMy.\QT&^ ^'^ ^^ 

1 KnoUys. 
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" g drill, bat not ndt^. b addUian to Oin otb 
■ ■nSdilatoliaMlladflntDiMrf rngtooB- 
atdnvtiMBOKktoaD 
inallitabled ~ 

TOtej an amwd with K svoid iMflwa L A IiBttad 
nnmborof ortip— » lUcnwd to tt» h aHiyy foe pw^o«M el 
gMid«ndweott, and w rtnyppd tj^gyon to A» Mfrtnw, 
and not intanded to Iw—d far drfMtding tta gmw. D ft» 



■man anna thqr would negiaai Oair propv datj of aaniiig 
Uie gim. The tMh of liiiliiiiiiig 19 and nnlnHbHiiig n, 
aqiMiaEtf in Uis caae of tko haaTiw gnna, haid walk, andiha 
men ahonld be taQ and of good pl^B^M. 

The duty id the drinn ia to zide and dnn tko honw cf 
the gan-team, gT»wtn> ttwT", ""* himr Ihr Tiamnw. hfilh hwlliii 
and iron weak, dean, and fnmiA atobla gaacdi at nighk 
The7 shoold know anffioient gaa drill to be aUa to woik the 
gun on an emeigenoy. OnednTsria b^ off to each pair of 
horaes in the teams both for field and stable woi^ Driven 
should be short, squarely built men, aa the horsea ahould not 
be overweighted, and at the same time a good deal of strength 
is requisite to drive a pair, more especially those in the wheel. 
To be a good driver either in the ' lead ' or ' wheel ' is not 
an easy thing, and requires considerable judgment. 

Gim detachments. — A gun detachment consists of the 
No. 1 and eight gunners, who either march with the guns 
or are mounted on the carriagea. The extent to which the 
gunners are mounted is dependent on the discretion of the 
major of the battery. The men should be aa fresh and fit 
for work as possible when the guns come into action, but, 
on the other hand, the horsea must not be overworked by 
having t<i Jran any unneceaaary weight after them.. While 
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Two of the men sit on the gun limber, two on the waggon 
limber, and four on the waggon body. It will be thus evident 
that the majority of the detachment are with the waggons. 

In coming into action under the ordinary circumstances 
of war, it will rarely be advantageous for the waggons to 
follow closely after the guns. If, on the other hand, the men 
are dismoimted, they will be unable to keep pace with the 
gun. A notable instance of the evils of the existing arrange- 
ment occurred at the Alma, when the guns of Turner's battery 
had to be served by members of the head-quarter staff while 
breathless gunners were seen plodding in the distance. 

The defect is now partially remedied on account of 
the ability to seat men on the axle-tree boxes. When a 
battery is going forward into action, or is from any cause 
liable to be separated by a long interval from the waggons, 
three men mount on the gun limber and two on the axle-tree 
boxes, thus forming with the No. 1 a detachment six in 
nimiber, which is amply sufficient for the working of the gun. 
The waggons follow the battery at a distance of from two 
to 500 yards in rear, according to circumstances. 

Horses, — ^Horses for the service are bought by an officer 
specially appointed for the purpose usually as four-year-olds 
in time of peace. For war purposes special arrangements are 
made for getting five, six, and seven-year-olds, the price 
for the latter running up under the circumstances to an 
average of 551. apiece. The horses in the Indian batteries are 
imported from Australia, or bred in the Government studs. 

An artillery horse should bq|Dowerful in draught, and at 
the same time have sufficient ■feeding to be able to move 
with rapidity. The shaft equiprtunit necessitates the employ- 
ment of large powerful wheelea, and as a consequence 
the other horses should be high at the withers in order to 
facilitate the draught. The acl(aal type of horses bought 
varies considerably according to tfie opinion of the buyers, 
and out of those chosen the be^ are picked for officer's 
chargers and for horse artillery batteries. 

The minor details of the harness equipment, and the 
method of harnessing in marching, 'dn]ii) oxxe^Ssss ^'^'et^^^^xv 
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beat be leamt by practical eiperience, and are only neu 
to be tnowii by tliose wbose duty it is to see tbe honea 
properly turned nut. It seema advisable, however, that Uib 
general system of lutmeBsing nbould be G!:plained, and the 
use of the various parts of the draught and riding equipment 
understood. 

There are two methods by which the horse exercises its 
power on the weight to be drawn ; by means of (1) a collar, (2) 
a breast strap. 

The French authorities, after a series of exhaustive trials, 
adopted the bretist strap instead of the uollar. The syetem of 
bameaaing with breast straps has the advantage of simplicity, 
lightness, economy, and suitability to boreea of all sizes. In 
the Mexican expedition it was found practically impossible 
to fit the service collars to the remounts, which were very 
unerfuol in size and form. In starting the draught with n 
breast attachment it is easy to ensure that the traces are all 
atretched by the team before they take the weight, while with 
the collar there is more or less of a jerk. The main disad- 
vantages are that the harness must be carefully fitted, that 
there is a tendency to cause alight gaUa, and that constant 
rapaira are necessary.' 

Onthe other hand, the collar is easierto lit, is stronger, and 
requires less repairs. For continuous work in drawing heavy 
weights the collar is undoubtedly the beat, but for the ordinary 
field artillery team the merits of both ayatems seem equally 
balanced. The adoption in England generally of collar 
draught seems to be based on the supposition that the 
shoulders are confined by the breast strap. ' There appears no 
foundation fortliis idea, and it would a^ipear reasonable that 
on the givtund of lightness of equipment some further trials 
should be made as to the applicability of breast bamesa to 
artillery purposes. All mounted nnn-commiaaioned ofiicers 
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The lasso liamess, with which a proportion of men in the 
cavahy and Engineer Train are furnished, is only used in 
cases of emergency. 

If the lasso is properly attached to the saddle a horse can 
exercise a good deal of power for a short spasmodic effort, the 
strain being borne by the girths and breastplate. 

Draught, — The actual draught is taken by means of traces, 
those of the wheel horses being attached to the splinter bar 
of the carriage. The line of the joined traces from the 
shoulder of the leader of the team to the splinter bar should be 
that in which all the team exert their strength. The wheel 
horses must, however, be of a powerful stamp, and the differ- 
ence of height in all artillery horses is not much. Hence, as 
each horse of the wheel, centre, and lead exert their force by 
their shotdders they must of necessity pull slightly against 
each other when all in draught. The flank and hip straps 
and bellyband {vide PI. IX.) should, therefore, be fitted so as 
to admit of a horse exerting his full power through the trace 
when there is no horse in fro^it of it. The distance between 
horses in draught should be at least a yard. 

The breeching of the wheel horses should be adjusted so 
that when they are in the collar about 18 inches should be 
left behind the horses' quarters and the splinter bar. 

On the off horses is carried the valise of the driver, 
attached in the case of the wheel to a pad, and in the case of 
the lead and centre to a saddle, on which a man can in time 
of emergency be mounted. 

The girth, crupper, and the various straps keep the parts 
of the harness taking the draught in their proper places, 
while the backhand of the wheel horse takes the weight of 
the shafts. 

The off horses, in addition to a leading rein, have a bearing 
rein to keep their heads up, and a side rein to prevent the 
horses bending round their neck on to the drivers who are 
riding the near horses. These reins are, however, only used 
for purposes of manoeuvre, and are either slackened or taken 
off on the march. 
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An inBpection of PI. IX. will make clear the prinaipte 
upon which the IiiiimesB is fitted.' 

Parade foittiatioiii. — A battery iB formed for the purpose 
of niauceuvTuiij either in line or column. 

A battery iii, Ikit is either at full interval (10 yards) 
(PI. VIII.), half interval, or claw mterval. Giuu nearly 
nJwaya come iiitu actiou at full interval, and when there ia 
plenty of apace available, batteries move at full interval. 
When working with otlier troops or with other batteriee, 
close interval is generally used. 

The UHual column formations are {mJe PI. YTSl.) — 

Oditmni of kalf-battefia, or one half-bottery complete 
drawn up behind the other. 

Cuiii/m/n, of dimiiom, or each division complete followed by 
the others. Two guns abreaat with their waggons beliind 

Coliumn of stibdivisio'iis, or carriages two abreast, but eadi 
gun liaving ita waggon to tho side of it. 

Colurmi of ivnte (the ow pronounced as in lout). The 
carriages form a string one behind another, each gun being 
fullowed by its waggon. This is the usual marching forma- 
tion of a hattery. 
1 Le«d! St. lb, 

Riding net complete, harueBS only > 2 

Drjyer, in heavy mardunj; order, clont and grooming arti- 
clea included 11 7 

Total weight carried by ridbig horn 16 a 

OiT-sat and lirivei's kit (total weight carried by off Itader) T~S 
Wheal : 

Biding set (Mmpletc, homeeB only . 



ivr marcblDfc oraei, complole, elosb a 



gruaming oillclea inidiided 
Total weight carried by riifui; horit 
Off-set and driver's kit . . . 
Weif(ht of shaftB, la-pr. Ijraher, gunnera 
Total weiL'ht earriw) liv thi/t *-.™ 
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DrUl terms, — ^Most of the words of command used by the 
artillery are identical in meaning with those used by infantry. 
There are a few exceptions. 

Right or left take ground corresponds to right or left txcni^ 
•each carriage wheeling independently to its right or left. 

Right or left reverse corresponds to right or left about turn^ 
each carriage wheeling about independently. 

Right or left lohed. — ^When a battery or a portion of it 
wheels, the front that is leading wheels on the right or left 
pivot, in the same way as the front rank of a company. 
The carriages in rear follow in their proper place like the 
rear and supernumerary rank. To come into action means that 
the guns are unhooked from their limbers, or urdimbered, and 
placed on the ground ready to fire. The front of a battery, 
while it is in movement or limbered up, is the direction in 
which the horses' heads are pointing. When the guns are in 
actiony the direction in which the muzzles are pointing denotes 
the front. A battery has thus no fixed right or left, but is 
ordered to dress from either flank according to circumstances. 
Action front, rear, right, or left, — When a battery is 
advancing, and the word action front is given, the whole at 
once halts. The gun is detached from the limber, and the 
trail swung roimd in a semicircle, so as to make the muzzle 
point to the front. The limbers and waggons reverse and go 
to the rear, and again reverse so as to form up behind the 
guns. In action rear the trails of the guns are detached and 
dropped on the ground, while the other carriages reverse so 
as to form up behind. In action right or left the muzzles of 
the guns are made to face in the required direction, while the 
carriages, by takmg ground to the left or right, and reversing, 
form up as before. This latter order can only be given 
when the guns are following one another, as in column of 
subdivisions. For drill purposes the limbers are formed up 
ten yards in rear of the trails of the guns. 

Front, rear, light, or left limber up, — The limbering up of 
a battery is the exact reverse of the movement necessary 
to bring it into action. The limbers drive up to the front, 
rear, right, or left of the gun trails, and as soon as tlv& ^\%i^ 
are hooked on, the battery re&\inieEi\Ais\»x<2tmv^lQrrs^^ 
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fodtirm of (#cei-«.— The najor ridea in front of tlie 
centre of tiie battery, ahifting hi« pout if neceesary to where he 
oau best iuperintend tbe iiioTementa. When a batteiy t«ke) 
ground to a flank, the major does not shift his position, hut 
renmiDB on the flank, i.e., to the flank of the two centre gunfl. 

The captain's position correapondA to that of tlio major on 
the opposite side of the battery, i.e., either in rear or on tiiL' 
reverae flank. 

The subalterns always remain with their diviaiona, and 
will be acciirding to the formation, either between the guti 
leadorB of tlieir division, or in front of them when there is 
no room, or on the flank of their ieading gun-horse. 

The Nob. 1, or aergeants, ride on the left of the lend 
drivers of their own gun. 

The corporal, or aeeond in command of the Bubdivisions, 
ridea in a similar position with the lead of tlie waggon. 

Dria of a battery. — The drill movements of a batt«ry 
correspond closelj to those of infantry in principle. It is 
unnecessary to go into the details of their execution, whicli 
' is a purely technical matter, the knowledge of which is 
requisite for artillery officers alone. The apparent confusion 
which takes place in a battery when di'illiiig, arises from a 
very simple cause. A gun with sii horses cannot turn about 
on its own ground, or change the direction of ita front 
without reversing, taking ground to right or left, &t>., and 
covering a coiiaiderahle apace to enable the carriage to turn ; 
whereas in the infantry a man can turn at once on his heels. 
Hence, in all caseB of stationary pivots, changing of front, 
throwing back flanks, &o., the guns have to wheel about 
in order to accomplish tho requisite change of front. The 
wagons, again, havn to cover considerable ground in order 
to get ill rear of the guns when tliey change position. 

The following are a few typical casefl of batteiy move- 
ments, tlie battery being formed up in the first instance in 
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Take groutid to a Jlanh, — ^Each carriage turns to the 
right or left, and the battery moves forward two abreast. 

(PI. vm.) 

Advance in column of divisions from a flank, — The flank 
division advances straight to the front, the other divisions 
take ground till they get in the rear of the flank, and then 
follow in order. (Compare this with the infantry movement 
in Part IH., s. 23, * Field Exercise of 1877.') 

Change front to the rear, — This movement is peculiarly an 
artillery one, and seems, though it is not really so, somewhat 
complicated. The subdivisions have each to change places, 
No. 1 with 6, No. 2 with 5, No. 3 with 4. Consequently 
each subdivision has to advance to the front and pass by a 
circuitous movement — bridle hand to bridle hand — the sub- 
division it has to change places with. (PI. Vill.) 

Chaihge fr&nt to the rear when at close vntervah, — The 
countermarch here cannot be made by subdivisions replacing 
one another, owing to want of space. One half -battery has 
to advance, and when sufficient room has been gained, both 
half-batteries wheel about, replacing each other. 

Right or left wheel, — ^A wheel may be made either on a 
fixed or a movable pivot. In the former case the pivot gun 
will have to go to the rear and wheel about in order to come 
up square into its new position. 

Cha/nge front right hack, or change front on No, gnn. — 
The movement is similar to that of battalion if the complica- 
tion caused by the driving of the carriages be neglected. 

Cha/ngvryg front when in action. — The named gun is at 
once faced in the new direction, and the two adjoining ones 
run into their position by hand. The guns further off are 
brought into position by limbering them up. 

Movements from cohcmn, — From column of route to fortn 
column of subdivisions. The waggons form up on the right 
of the guns. 

From column of route to form column, of divisions. The 
even numbered guns move up abreast of the others followed 
by their waggons, the battery closing up. 

From column of route to form Ime. TVxa xcwt ^o»s^ «ciSs. 

Q 
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wiiggona fonn on the leading gun by ineliming 
ground outwarda to either flank. 

From ciJuran of diviaiona or h«lt-botterieB to form liiuj la 
It fla7ik. This movement is effected either by at once wheel- 
ing up into line, or moving up Buccessively to the revewa 
llajjk. (' Field ExercUe of 1877.' Part HI., as. 26, 27.) 

Qaiwal riUe. — All carriages move by the shortest way 
into their new positiona in all movementa by iiirfijmtg (PL 
VLU.), or if it is thua imposaible t<.> bring them up square, 
hii taJang ground. 

Pace ofartillety. — Tha ordinary pncea of artillery are tha 
walk of four miles an hour, the trot and walk five miles an 
hour, the trot of eight miles an hour, and the gallop twelve 
miles an hour. 

The trot is the pace of manoeuvre, and should be regulated 
by the aloweat moving horse. When no particular pace is 
ordered, the horses are supposed to trot. 

Commanding offlcera of field batteries, when there is no 
necessity for hurry, frequently drill at the walk. They 
should never order the gallop — an essentially horse artillery 
pncB — except for short distances in caaes of gi'cat urgsnoy. 

The ordinary field battery drill is laid down for both 
guns and waggons, but on service the guns will move inde- 
pendently of the latter, which follow up the movements at a 
distance. 

Commaiida and signals. — The noise made by a battery ia 
motion, especially at the trot, is so great that it is often a 
matter of difficulty to make one's voice heard. The com- 
manding officer should place himself to windward, and his 
word of command should be repeated by the sulialterna prior 
to their giving the word to their divisiona. 

The bugle should not be used except to order the pace, or 
occasionally when the battery is drilling by itself, but never 
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Bight reverse. Arm extended upwards and waved two or 
three times in a circle round the head. 

Actioiu Arm raised as high as shoulder and then ex- 
tended toward the ground, body well bent doym. 

General principles of field movements, — Artillery cannot be 
wheeled about on its own ground, and must, therefore, have 
room for the purpose both on its front and flanks. When 
acting with other troops a full interval (28J yards) must be 
allowed for on the flanks. When ordered to form up with 
other troops the battery is halted well in rear of the align- 
ment, and when the other arms are in position, it moves 
straight forward to its place in the ordered formation. The 
usual position of batteries when working with other troops 
is on the flank of the line. 

When from any cause a battery has to pass through a 
cavalry or infantry formation, their commander should be 
informed in time, so that companies or squadrons may be 
wheeled back to give room. 

The battery as a unit should not be broken up, and if of 
necessity divided, should separate by divisions in preference 
to Tialf'haUeries, All formations should be at full interval 
when practicable, and reversing should be always to the right. 

Guns should be brought into action as rapidly as possible, 
and every cover aflbrded by the ground utilised. Both the 
subalterns and the Nos. 1 should dismount and personally 
superintend the firing. 

In moving over rough ground the Nos. 1 should be 
well out to the front of their subdivisions, and if the 
character of the country is quite unknown, there should in 
addition be sent out a couple of non-commissioned officers to 
ride 150 yards in advance of the flanks. 

The following methods of dealing with exceptional cases 
should be noted. 

Distances on the march, — The distance of four yards should 
be kept between carriages, except in bad or hilly roads, when 
it should be increased. Closing up to recover lost space 
should be eflected by divisions, not by single carriages. 

Beversing in narroiv roads, — * TVv© Qaima.'^'3» \si\SiS^ "Vk^ 

q2 



m^gra* I 
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drawn up cloBa to one side ot tlie road, the guns and w 
unlimbered and reTereed. The limbers are then brought to 
the front of the caniagea, which are tliec limbered up. U 
thato ia not room to reverse the limbers, the horses must be 
token out. 

' Should the road be ao narrow that the limbers cannot 
paas their carriages, the trails of the guns and perches of the 
waggons must he brought into a direction perpendicular to 
the road. If it has a bank on either side, the wheels must 
be run close to the bonk, and the trail or percli made to rest 
upon it. On a dyke or road with r ditch on each aide tlie 
gun-carriages and waggon bodies must bo nm as close to the 
edge as possible, and the trails and perches held np while 
the limbers pass. Great care must be taken not to run. the 
carriages too far, and the wheels must be scotched or locked 
at the edge of the dyke or ditch.' ' 

Going up and dcnmt ttecp hUU. — In going up a steep hill 
cast off the bearing reins, start the carriages up by subdivi* 
fiious, increasing the intervals ; rest if necessary by locking 
the limbers, move in a idgzag direction, and let the horaea 
have time to recover their wind at top. In going downliill 
the drag-shoe m.ust be used, or the detachment hold on witli 
a drag-rope. 

Accidents. — When a horse comes down and is unable to 
rise, the harness must be sufficiently undone to clear him, 
when he can be replaced by another if necessary. There is 
a detailed drill for dealing with accidents to any part of the 
gun-carriage and wheels. Tlie wheels of carriages are all 
mutually interchangeable. 

Encait^ing of a battery. — To encamp or bivouac eitpodi- 
tiously requires a close adherence to the drill laid down. In 
the regulations for encampment there are five different plana 
upon which a camp may be laid out, varying according to 
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For the ordinary bivouac or temporary encampment it is 
advisable to use the carriages instead of driving picket posts. 
Fastening the picket lines to the wheels of the different 
carriages is both the quickest and safest way of securing the 
horses. A glance at the figure below will show the arrange- 
ment recommended. 

The carriages are always kept limbered up and the harness 
buckled together in rear of the pair of horses they belong to. 

Artillery Encampment fbom Column op Subdivisions, 
tlie picket ropes heiivg made fast to the ca/nriages. 
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TotAl Breadth 110 yd; 
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The position of a camp depends first upon military, secondly 
upon sanitary considerations. The character, movements, 
and proximity of an enemy must of course decide which 
reasons shall weigh most in the selection of a site. 

Level open ground with a dry soil, and offering facilities 
for obtaining both water, forage, and fuel, should be looked 
for. 

In estimating the space occupied by a battery the follow- 
ing data are useful : 

A horse occupies a space of 3 x 1 yards in draught. 

Between horses following each other 1 yard* 
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A gun-oaniugu "r waggun ivith4 lioiitUBOvcui)!^^!!^^*!*. 
« .. 15 „ 

M .. » 8 „ 19 „ 

Between camagos following each other aUew 4 „ 

Ouna are iiaually drawn by huraea, and witli 
their interval 19 n 

The front of a battery in line ia menaured from Ho. 1 to 
No, 1 when limbered up, and from nmzzie to muzzle when 
in action. 

Frontaye. — The frontage of a subdivision in a field 
battery is three yarde, including the riding horae of the No. 
1. For a horse artillery buttery the apace occupied by tlie 
mounted ^un detachment must be added, which makox it 
BBven yarda. 

The frontage of a battery (field) in line at full interval 
is five subdivision intervals plus the front of a subdivision 
= 10 X 5 + 3 1= 98 yarda. 

The frontage of a horse artillery battery = 19 x 5 + 7 - 
102 yards. 

Wliere more than one field battery is deployed in line 
the front of a aubdiviaioii is only added to one of the 
batteries, and the artillery interval of 28^ yards allowed for. 

Ej-. Front of four batteries = {4 k 95) + 3 + (3 x 28J) - 
4C8j yards. 

In fonuiiig at half -interval, half tlie full spaces between 
subdivisions are allowed. In forming at close inten*al a 
space of four yards ia allowed between the numbers 1, 

De/)[/(.— The depth of any formation is easily oalonlated 
from above data. 

Sl.f-. Depth of a battery in line ia the same as the depth 
of one Bubdivision = 16 + 4 + 15 =34 yards. 

Wlien in cohvni'ii of route one carriage follows another, 
and it there ai-e twelve guns and waggons each witii sis horses. 
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Half-column of batteries . = — ^ = 61} yards. 

Oolmnn of divisions or sub- 
divisions . . . =» (6 X 15) + (5 X 4) «■ 110. 

Tofindti/me of deployment, — Knowing the space occupied 
by an artillery force, and the rate at which it can move, enables 
an estimate to be made of the time within which a battery 
can come into action at any point. 

Ex. 1. A brigade of four batteries is marching along a 
road, and is ordered to come into action on high ground one 
mile to the front. How long will it take to bring the guns 
into action ? 

The space occupied by four batteries in column of route 
from the leading to the rear gun 

« (4 X 224) - 19 + (3 X 28J) = 962 J yards. 

The space to be covered by the rear gun will therefore be 

1 mUe and 962} yards - 2552 yards. 
A.t the rate of eight miles an hour, this would be covered in 
eleven minutes. 

Ex. 2. A brigade of four batteries is formed up in quarter- 
column of batteries. How long will it take to move off the 
ground in column of route ? 

Before the last carriage moves off parade the leading gun 
has to cover a space equal to that of the whole force in 
colimm of route added to the depth of the formation. 
Four batteries in column of route 

= (4 X 224) + (3 X 2^) - 981i yards. 
Depth of quarter-column of batteries 

« (4x38) + (3x9i) = _180i „ 

1162 „ 

To cover 1,162 yards at a rate of four miles an hour requires 
ten minutes. 

To esimiate rvwrnber of guns by time, — Again, knowing the 
rate of march, and the space occupied by guns, enables us to 
estimate the nimibers of batteries that are seen in a distant 
column, a calculation that will often be of use on service. 
There are several methods of estimating m^. e^^xccf ^ Vs^^^, 
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The simpleBt, but onu not always pi'ooticable, ia counting Um 

A rough but very useful rule U to estimate all arttUety 
carriageB to ocoupy twenty yards on tbe march. This it 
nwJting an allowance for the inevitablu tailing that cmwow 
in a long column and the intervnla. 

E.i: A force of artillery is seen to pass by ii diatant tree 
for twenty minute*. It ia eatixnated to be marching at the 
rate of three miles an hour. Find tlie immber of guns. 

The length of the column will be evidently one mile, as a 
gun would cover that distance in twenty minutes. 
Hence total number of carriages = J- = 88. 

AJIuwing a shght margin for spare carriages the number 
of batteries is evidently seven. 

In estimating the value of any force by time, its rate of 
marching must be accurately judged. It must be kept ia 
mind that when guns are marching with infantry they must 
keep pace with them, and tliat in a lai'ge force the pace will 
often be very slow. 
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CHAPTER VI. 

ABULLERY IN THE FIELD. 

Bifled and smooth-bored guns — Increasing power of guns — ^Modern 
artillery tactics— General duties of artillery — Proportion of artillery 
— Units — Battery— Division and corps artillery— Reserve artillery — 
Ordinary march formations — Advanced guards — Main body — 
Ammunition columns — ^Zones of fire action. 

Rifled versus S,B. gwis. — The introduction of rifled 
artillery and breech-loading firearms has undoubtedly caused 
considerable modiflcations in the action of artillery in the field. 
Rifled guns are far more powerful, both in accuracy and 
eflect, than the old smooth-bore at long ranges ; but at short 
ranges, when accurate aiming cannot be ensured, and where 
rapid firing is essential, the inevitable elements of hurry and 
confusion lessen their value very much. It is often stated 
that the fire from smooth-bore guns at short ranges is greater 
than that of rifled ones. Whether this be true or not, it is 
«n undoubted fact that the infantry Are at the shorter ranges 
has now obtained a theoretical mastery over that of the 
artillery which it did not previously possess. The practical 
effect, however, is lessened by the nervousness of the individual 
men. At different epochs one arm or the other comes to the 
front. The part played by the artillery and cavalry in 1866 
was comparatively unimportant, while in 1870 they assumed 
a rdle which cannot be called a secondary one. In 1877) 
again, artillery did not appear so formidable as the ex- 
perience of 1870 would have led us to expect, because it was 
badly handled. A mobile artillery, it must be remembered, 
is comparatively a new arm, and itsproi^^ \3>s&fcS& o^'N^^wEca.'- 
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ning to be understood. Its effect depends on the power of 
the gun and ita proper tactical emploTmont, and it b to a Ioeb 
of recognition of the latt«r that the want of success of ihe 
arm occurred in 1866 and 1877. 

Authors who treat of the application of the art of 
war, frequently distniss the tactics of artillery Homewhat 
briefly, and look upon the guns aa simply an auxiliary to 
the other arms, which must always conform to their move- 
ments. Is this the case F Is it not a fact that the gunu at 
Beaumont and Sedan of theniBelres gained a rictory ? The 
denuding of the centi« of a line of battle of all troops but 
the guna, as at Wcertb, is surely a recognition of their 
playing something more than a subsidiary part. The fire from 
massed batteries, not only at the commencement, bat all 
during an action, is an essential feature of the modem 
fight. 

liiereatiiig jxxcer of ginu. — It is not pretended that artil- 
leiy is, under present conditions, an absolutely independent 
arm, as it lacks defensive power at short ranges, but its power 
is in-creaiiiixfi. There appears a limit to the yearly increase 
in destructive power of the infantry breech-loader. It may 
he assumed that a flatter trajectory for the bullet or a 
quicker arrangement for firing is practicable, but this does 
not alter the eyesight or nerve of the individual soldier. In 
exceptional cases the loi^ range fire of infantry may be 
made more eflTectiTe, but for the battle-field it is doubtful if 
the present range of destructive fire will bo much altered. 

On the other hand, an increase in velocity of a gun 
projectile will not materially affect the ranges of artiUery 
fire. The limit of human vision is soon arrived at, and even 
with telescopes we cannot see behind a hill. It is usdesB 
firing at ranges in which the result of shell cannot be esti- 
mated. The actual destructive effect of a shell may, how- 
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from those of the present time, and that, therefore, certain 
limits of range can be fixed as a basis upon which to erect a 
scheme of artillery tactics. 

The advocates of what may be called the long range 
school have theoretically a good deal in their favour, but to 
lay down a tactical system to meet a hitherto untried species 
of warfare would be of little advantage. * Is it not a charac- 
teristic sign of the present time that it is in the smaU armies 
that advocates are found for settling thp question of long 
range fire according to the results of the practice range, 
whilst in the great armies it is settled on very different 
principles ? It is thus reserved for those who have had no 
opportunity of gaining war experience to bring out the makers 
of theories and to push speculation to its extreme limits.' * 

It would appear, then, that the relative value of the 
artillery and infantry arms on the battle-field in point of 
materiel is not likely to alter much, and that future improve- 
ments will tend to an increase in the power of the guns. Ih 
order to obtain the full power of the modem guns they must 
come into action soo^ur a/nd remain in action longer than for- 
merly ^ while in order to avoid great loss, they must move about 
less than before. 

Modem artillery tactics, — The necessity for a regular 
system of artillery tactics is perhaps not at first apparent. 
It must be remembered that, in the extended order forma- 
tions of the present time, the mancBuvring of the infantry on 
the battle-field is very diflficult. The changes of formations 
and tactical manoeuvres of Napoleon's time are not now 
practicable. When a primal impulse is given to troops there 
can be made extensions of the line to the flanks, or reserves 
may be pushed to the front, but the main fighting lines are 
out of a general's hand. The infantry, in fact, have lost 
much of their power in manoeuvring, the cavalry can seldom 
use their shock action on the field, and it is the manoeuvring 
power of artillery that compensates for these drawbacks. 

The important part which artillery has to play on the 

* Bericht wfter die Taktik der rufantem.— "Va^^^tV. 
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t«tUe-fidd nil best be Ksliied by tkeidiiDg wU ii 
tcmw nhM the gun* kk raallj aUiged to do. 

fi«fteral (fdfte* o/' artillery/. — AitiBeoT has firstly to cvni' 
menet and can? cm the Bction at long unge, dealing deatnic- 
tioD to hostile men and materiel at a period befur« tbe acticm 
of the other anna is paeaUie. In the aHueJt it coTers tha 
deploynieiit of the advuieed gunds, and aids them in posh- 
ing in the adTsnoed posts of the enemy. With a sufficient 
esoortit may ainpriw the enemy and (as at Beaumont) throw 
disorder into an ongnarded camp. 

Od the defeowTfl, it checkn the deploymeut of &d enemy, 
forces him to form at a distance in battle urder, aud delays 
his adnuic«. 

It plajB an important part in ail powerful reconnai gaancea, 
enables the numbers of a hostile force to be rapidly eetiniated, 
and the veil of the troops covering it to be rent. 

It has, secondly, to maitUaiii the fyhl—to keep down 
the fire of the enemy's artillery and infantry. The position 
cif the enemy must be searched by fire, the approaches, 
lavines, woods, and cover, Bln;Uier real or artificial, have to 
be Buccessively dealt with. As an attacking force advances, 
the hostile fire against it must be checked, and at the same 
time the advance must be seconded by turning guns on the 
point of attack. Rapid changes of movement have to take 
place as the front of the guns becomes covered, while inces- 
sant enterpiise from an enemy's skirmishers has to be feared 
and prevented. As a battle progresses, the flanks of a line 
have to be strengthened, or the guns brought up to cover ft 
dangerously weak point. 

When a force awaits attack iu position, its guns have to 
keep down the fire of the hostile artillery, delay as long aa 
possible the forward movement of infantry, protect the flamks 
from being turned, and aid in counter-attacks. 
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limited changes of formations practicable on the battle- 
field. 

Lastly, the gims have to co-operate with the other arms 
in dealing a final blow at the enemy, following up his retreat 
if victorious, and covering the retirement of their own side in 
case of defeat. 

From the above rSmmi it is evident what an important 
part artillery has to play on the modem battle-field, and to 
carry out that part it is necessary to establish certain tactical 
rules. In endeavouring to do so, care must be taken not to 
go too far. But little has been learned from the recent Russo- 
Turkish campaign, and if one goes back to the war of 1870, 
the inferiority of equipment and the inequality of the forces 
engaged, only enable certain main deductions to be drawn. 

Proportion ofartUlery, — ^In view of the increased tactical 
efficiency of modem artiUery on the battle-field it would at 
first appear that there could not be too many guns. Essen- 
tial, however, as artillery may be to a fighting force, it can 
effect but little without the aid of the other arms. By itself 
it is very dependent on the features of the ground, it cannot 
move rapidly over broken country, is in danger when near 
cover of any kind, and cannot display its full effect except 
under conditions of teirain which only exist in limited 
areas. 

The actual space available for guns on the battle-field has 
first to be considered. It is a notable fact that in the 
Franco-German war the Germans had the greatest difficulty 
in finding positions for their guns from the tendency to push 
their whole artillery into front line at the outset. An ex- 
amination of the position of the guns and the extent of 
ground covered by the other troops, shows that in the first 
battles of Spicheren and Woerth the German artillery occu- 
pied a space equal to one-third of the whole front of attack. 
In the battles of Colombey and Rezonville a fraction very 
slightly larger was used, while at the close of Gravelotte 
the guns occupied two-fifths of the German line. 

On August 1, 1870, the invading army possessed 3*7 gims 
per 1,000 men, and as a consideralbl^ ^ot^a.oxi<^1 ^<«efc^<2>>^sS^ 
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of neceouty be unable to come into actjon, it follows t] 
Germans could not, if they Hiahed it, have used such a lutge 
number of gima ab this decimal represents. The Genuans, 
however, acted entirely on the offensive. 

In considering a defensive battle it may be assumed that 
the guns caa be placed closer together than the r^olation 
interval, and that more than vae tier of fire may be possible. 
Under ordinary circumstances there is sufficient room in a 
defensive line to place a. force of three guns per 1,000 men 
without undue extension. In addition to these there will 
genei-ally be some guns in reserve. 

In the last war between Russia and Turkey in 1877, the 
former nation, acting on the offensive, liad a proportion of 39 
guns per 1,000 men, while the Turks only possessed about 
2 '2 per thousand. 

Artillery on the UTSJch are practically confined to the Kiada, 
and unless theee are numerous and the country esceptiouaUy 
open for the movement of other troops, it is impossible to 
bring more than a certain number of wheeled carriages on the 
battle-field. If too many guns are taken, one of two things 
must hiippeii, either the infantry are hampered and dehiyed 
by the occupation uf the roads by gun-carriages, or a poitii.>ii 
of the guns will be unable to get to the front in time to take 
jjart in the action. In the campiugn of 18B9 tlie Frencli, 
with a proportion of three guns per 1,000, found it imipoBBible 
tft get them up to the battle-field. This waa in a vety 
close country. Undoubtedly thenumber and quality of roads 
has increased in modern times, but, on the other liand, the 
soil is more cultivated and the areaa of free movement more 
restricted than they used to be. 

The power of the infantry has been enormously increased 
by the introduction of the breech-loader, while the action of 
the cavalry on the battle-field liaa been reduced to small 
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over, renders it less cumbrous and liable to block up the 
roads than was formerly the case. It has always been 
admitted that inferiority from any cause in the other arms 
can be compensated for by an increase in the number of 
guns. The undoubted effect of the modem short service 
system is to raise the quantity of the soldiery at the expense 
of the quality, and affords another argument in favour of a 
powerful artillery force. 

It is generally admitted that from three to four guns per 
1,000 is advisable, and the modem tendency is to increase the 
numbers to the maximum. 

In nearly all the Continental armies they allot seventeen 
batteries to an army corps, which is sUghtly under four guns 
per 1,000. If there be in addition an army reserve of 
batteries, the limit of four guns will be generally reached. 

It is somewhat curious to note that, after constant varia- 
tion in the last 100 years between two and five per thousand, 
the proportion of guns has settled down to that recommended 
by Gribeauval and Napoleon.* 

It must be remembered that the guns are the most stable 
element in an army. The numbers of the cavalry and in- 
fantry are constantly decreasing from losses in battle or 
sickness, while the gims remain always the same, except in 
cases of capture. As a consequence, the proportion of the 
guns to the other arms increases as a war goes on. 

In the case of small forces there is scarcely a limit to the 
number of guns which can be brought on the field, as there 
is no question about room. During 1870 as many as ten 
guns per 1,000 men were known to be in effective action at 
the same time. 

Units of artillery. — The battery of artillery is an ad- 
mirable tactical and administrative unit. It is, however, too 
weak to perform alone very efficient work on the battle- 
field. Officers commanding batteries are naturally tenacious 
as to the question of command, and prefer working indepen- 

1 ' n faut calculer sur quatre pieces par 1,000 hommes d'infanterie et 
de cavalerie.* — ^Napoleon. Vide an interesting paper on the proportion 
of guns to men by Capt. Baring, B.A.I. Pavex«, 1^1^. 




A MstoJB ladtode tliodd, hawvwv, be gjvea boUcfj 
ttnaaanien, orpeciaDj' vluti moring in doae ttMiiib7. 
Vi»e6ae ofJiortaiiitiM b^ oecot wfacn » bsttfliy c 
into eibctiTe •ctioti, wliQe tbewe vodid weitber be tos wir 
opportitfiitf for Uie combmiaB drriaioii to foTm ti^ 

In aildition to the dUitional aitS\eTj, a aambo i 
t«Tie« are aUotted to an anay eorpa a* eoipt oriiS 
are dirided intotieuteiianl-cMilonelB' commuidB. TotI 
artillery belong a ntuaber dI ttone aitiUeiy bktterUa, and 
from it are detached the batteries vliicli csnlxy diviaioQa or 
brigaik-B maj require, or thoee demanded to cany ont some 
upecial object. The strength of corps artillery Ls from aix ti> 
nine batt«ritB usually, and the total number of guns allotted 
to an army orpa varies from 00 to 104. There is at present 
a general t«ndency to fix on seventeen batteries, or 102 guns, 
ao a desirable force. 

The term corpi artillery is comparatively new. Prior to 
1806 tlu> guns nut allotted to infantry divisions were massed 
tii({otli«r in one or more reserves. Having got rid of the 
idea that rifled guns enabled abnormally long ranges to be 
iisud, and realised that the preparation of the attack is the 
proper functi'in of artillery, it became evident that to keep 
II ri-trrnp, cif guns out of action was a mistake. The najue 
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and generally confined to supporting the troops they are 
attached to, wliile the corps artillery is directly under the com- 
mand of the general of the army corps, and is employed in the 
manner and for the objects best calculated to produce success. 

Reserve artUle^^y. — The necessity for having a force in- 
dependent of the corps and divisional artillery is a matter 
upon which opinion is divided. The advocates of what may 
be called the German school insist that a reserve, even in 
name, should not be allowed to exist, that in the attack 
every available gun should be at once brought into action, and 
that even in the defence the retention of guns out of action 
is of dubious advantage. 

The above views have been recognised by all nations, so 
far as to make them divide what used to be the reserve 
artilleiy among the army corps as corps artillery, instead of 
keeping it in one compact mass. No one disputes the truth 
of the arguments in so far as they relate to comparatively 
small masses of troops, but it may be fairly questioned if the 
results of the one-sided campaign of 1870-71 justify the aboli- 
tion of a reserve altogether when large armies are in the field. 

The necessity for as many guns as possible to come into 
action at the commencement of a fight is not incompatible 
with keeping a powerful, swiftly-moving force well in hand. 
The preparatory combat by artillery, when acting on the 
offensive, is especially needful ; but it has been shown that 
under ordinary conditions it is impossible to get all the guns 
up in time, and that even if that were possible, there would 
be great difficulty in finding room to bring them into action. 

It is therefore argued, that we should recognise this fact 
and utilise it to the utmost, by giving to the general in 
command a force in hand which he can employ at vital points 
when emergencies arise. The effective action of a reserve of 
guns when judiciously used is no new thing. * C'est Fartillerie 
de ma garde qui decide la plupart des batailles, parce que 
I'ayant tou jours sous la main, je puis la porter partout oii il 
est ndcessaire.' * The mere fact of having a reserve in hand 
does not prevent it being pushed into the fight at the com- 

1 Napoleon. 
H 



r 



98 FIELD 

menceraent of an action i/ thtr'. is t'jom for if. As a, battle 
progresses the reserve gana can return to the hand of the com- 
mander, t'l be again pushed forward towarfa a decisive point. 

We n\3y aesume, however, that there is Bomettroes at 
first an imposiibility to find room, or that the formation of 
march does not admit of guns coming up in time. As a 
battle proceeds, the artillery positions, eithei first, second, or 
tliird, become clearly defined, the weak parts of the enemy's 
line are gradually felt, and the advantage of pushing u, fresh 
force into the fight to carry a decisive point is obvious. In 
considering the possibility of obtaining a, position for the 
reserve guns, it must be remembered that the guns in the 
first artillery position have to move forward, that some of the 
batteries are liable to be silenced, and that large gaps in the 
fighting line, caused by the advance of other troops, become 
available. In any case the long range of modem gun<) allows 
of firing over the head of the attacking troops if no other 
method of employment is possible. 

If the force of the above reasoning as to the offensive 
battle be admitted, still stronger arguments can be adduced 
on behalf of the defence (p. 204), and it would seem advisable 
to have a small army rawve composed of horse artillery 
batteries as possessing the greatest mobility. On the march, 
and prior to coming into action, such a reserve would with 
advantage remain with the bulk of the cavalry, and in the 
event of a cavalry battle, exert a preponderating influence on 
behalf of the side which possesses it. 

March formations. — The order of march of a body of 
troops depends on the nature of the countiy, the number of 
good roads available, the object of the march, and the 
proximity and character of the enemy. 

The following general maxim should be observed, that 
everything is to he arranged in colmnn of route in the order 
-hich it is likely lo be rwiuirnl. VMii 
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more mounted troops than would be useful for recon- 
noitring piurposes. 

The position of the artillery on the line of march varies 
slightly according to the numbers of the troops and the 
formation they are marching in. The paper strength of an 
English army corps, division and the smaller units, is shown 
on p. 102. 

For the purposes of war, however, a considerable deduction 
must be made on account of sick men and horses, bands, 
servants, artificers, and non-combatants. The fighting 
strength of a regiment of cavalry and a battalion of infantry 
may be put down as 440 and 850 men respectively. 

The combatants of an English division may thus be 
reckoned at some 6,000 infantry, 440 cavalry, and 18 guns. 
An army corps similarly would consist (excluding non-com- 
batants) of 18,000 infantry, 2,600 cavalry, and from 90 to 
102 guns.* 

Advanced guards, — ^It is necessary that the guns of the 
advanced guard should be sufficiently near the head of the 
column to take part at once in supporting the cavalry in front 
when it meets with resistance. On the other hand, they must 
not incur the risk of capture or being fired on by the enemy's 
guns while on the line of march. 

The constitution and tactics of an advanced guard are 
hereafter discussed, and it remains briefly to state that the 
space covered by it when preceding a division or larger 
body of troops would vary from about two to three miles in 
depth. Tf one battery only is attached it would march either 
in rear of the vanguard or at the head of the main body of 
the advanced guard. If more than one battery is used, one 
would march in rear of the vanguard while the remaining 
guns head the main body, preceded only by a fraction of 
the infantry. 

The subdivision of the guns of a battery is to be depre- 
cated. The modem field ^battery is a unit so small and 
mobile that there can be no necessity for dividing it except 
when a defile has to be passed through. At the same time 

1 Operations of War, — Hamlcy. 
h2 
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tliere is nii necessity for the whole of the waggons to be always 
kept with the guns, and it aeeuiB advisable to make the second 
line of waggons follow in rear of the adTAiiced guard. 

Main body, —Tho main body of the troopa follow in rear 
of the advanced guard at a distance of from half a mile to 
two mUes, and are disposed on one or more roads according 
to ctrcumstaocea. In the case of forces not larger than a 
division, whicli have only one group of guns to consider, it is 
easy to remember that the guns should match at the head of 
the column covered by a small force of infantry (usually a 
battalion). In the event of more than one road being used, 
the division of guns may be subdivided or not at discretion, 
but it would appear advisable under ordinary ciroumstancea 
to keep the batteries of the division together, as it simplifies 
the command and deployment into action. The artillery 
commander will determine to what extent the batteries 
march complete. In the proximity of an enemy the second 
tfohelons (mrfeOhap. V HI.) should, while on the line of maroh, 
let any infantry that wants to get forward pass them, but 
must take care to keep up communication with the guns 
they belong to. Where batteries or guns are required in 
tlic advanced guard, they will naturally be supplied by the 
leading divisional group. 

^Vhen a large force, such as an army corps, is on the march 
the corps artillery is placed behind the leading division. 
Where more than one road is used, it would be on the road 
on which the head-quarter staff is advancing. 

When divisions are marching in rear of each other, it will 
be apparent that the guns of the divisions in rear will be the 
latest to come into action. Hence they should be placed at the 
head of their divisions ; and it wUl be advantageous, if three 
divisions are on one line of advance, that the batteries of the 
two divisions in rear should be massed together, and march 



ARTILLERY IN THE FIELD. 101 

ammunition (see p. 167). These march in rear of the fighting 
troops, with those medical and commissariat trains which are 
necessary on the first day of a fight. The interval between 
the rear of the combatants and the head of the train varies 
according to circumstances, but should not be more than a 
mile. The reserve ammunition is expected, as soon as all the 
troops are engaged, to be in position one to two miles in rear 
of the fighting line. When divisions are marching one 
behind another, each reserve column would follow in rear of 
its own division. 

The army corps reserve coliunn of ammunition would march 
with the remainder of the train, and usually at its head. 

Zcyiies of fire actwii. — The consideration of the tactics of 
batteries is simplified if we consider the battle-field divided 
into zones of fire. 

(1) From 2,500 to 1,600 yards from an enemy's line. At 
a distance of 2,500 yards the effect of shell can be fairly 
judged and good practice made against the hostile guns. In 
this zone the fire of artillery has alone to be feared, and the 
main object fired at will be the opposing batteries. The 
artillery plays the principal part, and a considerable choice of 
ground is available. As good a position as possible, com- 
patible with securing unity of direction in fire, should be 
chosen. 

(2) From 1,600 to 700 yards. The fire of artiUery be- 
comes very destructive, and the unaimed fire of infantry has 
considerable effect. The artillery must fight in this zone 
in conjunction with the infantry, and all advantages of posi- 
tion must be subordinated to the one object of aiding the in- 
fantry in their forward movement. 

(3) From 700 yards up to the position. The destructive 
effect of infantry fire renders a change of, or choice of position 
only possible under exceptional circumstances. If the fire of 
the infantry is good and the artillery is not protected by gun- 
pits or shields, there will be a great loss of gunners. It is 
an established fact, that if infantry finds itself opposed by 
artillery and infantry together, it will direct \x\qs^ <A '■^yes.^s^ 
against the guns. 
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A modem army conaista of a certoia number of tumy 
corps or Uiviaiona. 

Ifiiiiinoii. — The term diviaion is applied to the first iiupor- 

tant combinad unit. It i« composed of tiie three anuB, is of 
Bufficieut strength (10.000 to 14.000 men) to act indepeod- 
iintlf with efficiency, and in the aotual fighting of the tattle- 
field is about the largest number of troops that a general 
officer can properly superintend. Confusion is apt to arise 
from the application of the term to various amall bodies of 
troops. The English dirision b smaller than the Continental, 
und is more adapted to our varied tequirements. 
A diviflion (without tenta). 
Staff— 16 offieera. 

39 men 55 

Two brigades of i 
infantry (6 bat- (i.VOC 
talions) ' 

One battalion rifles 1,097 
One regiment cavalry 653 
Three batteries \ 
iirtillery, 1 9-pr. [ 573 
and 2 16-prs. ' 
One field company 

E.E. ... 202 
Ammunition Reserve 

Column . . 214 
Supply and trans- 1 
port (in addi- 
tion to that poa- |- 189 
aesaed by bri- 1 
gades . . / 

Medical, vet«ri- 



Kacb division has in fii^ 
line — one tranapott com- 
pany, carrying, amoogat 
other things, one day's 
provision for the mm. 

In second line — one-half a 
transport company, carry- 
ing, amongst other things, 
a second day's provision 
for the men, and one day's 
forage for horses. 
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Army corps, — ^An army corps is formed by the junction 
of two or more divisions. An English army corps consists of — 



Three divisions 
One brigade of 

cavalry 
Corps artillery 
Engineers 

Commissariat, 
ordnance store, 
medical depart- 
ment, &c. 

Total . 



30,462 men. 

2,343 men. 

Three batteries horse, and 2 field. 
Pontoon troop, half telegraph troop^ 
field park. 

•Comprising eight transport companies. 



37,045 men— 12,939 horses— 90 guns 
— 1,573 carriages. 
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CHAPTER VII. 

KEQUIR&MENia OF A GOOD POSITION. 

KocPBsiiy for a cleai open rnnge— Limi t of range — Pr«BCace of cover — 
WcHlineM ol' Hanka— Urouna on the flank*— Slope to the front- 
Advantage of steepness— Height of porfticin — GrouniJ in the distance 
—Cover trom Bra— NMnrU— Artifleial— Vicinity of a oooapicuonB 
object— PgsitiQo of limbere tni waj"gon»— Soil in front of guna — 
Space for fi«e movement — Be-entering vsrtHt aalieat spnra — 
Ollensivfl positioiia — Defensive pordtjons — Detaili m to gun-pits Had 
nrtiflcial cover. 

Befoke conEiilering the bringing rif a battery into action it 
is necessary to understand clearly what is the most effective 
Iiosition from which it can fire. This depends firstly on the 
features of the ground, and secondly, on the nature of the 
action to be fought. 

Clear j-oiiye. — A good position ahould afl'ord a dear open 
range both to front and flanks. The fire of the guns should 
cover not only the country generally, but also every road 
and line of approach by which an enemy can advance. 
Where the ground is at all intricate or covered with obstacles, 
all exits from villages, woods, bridges, hollow roads, or any- 
thing in the nature of a defile, where an enemy's front is 
naturally contracted, should be within range. 

"' iperiments at Okehampton in 1875 proved that 
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from it. The field gun of the present day is still more effec- 
tive, and has enlarged the possible zone of fire. 

Limit of range, — On the other hand, it must be remembered 
that the effect of shell even with a powerful telescope is 
dificult to be ascertained at longer ranges than 3,000 yards, 
and that to fire without knowing the effect generally entails a 
useless expenditure of ammunition. Of recent years a great 
increase in knowledge has taken place as to metals and gun- 
powder, and is gradually leading to the making of heavier and 
more effective ammimition for a comparatively light field 
gun. One of the main difficulties of the future with regard 
to gun equipment is, how to carry a sufficient number of 
shell with a battery, and it is therefore of more importance 
than ever that not a round should be wasted. 

It may be admitted then, that, although for the purposes 
of view the subject of range is limited only by the power 
of the telescope, yet that the advantage so obtained will be 
rarely utilised for artiUery purposes for ranges exceeding 
3,000 yards. As a matter of fact the actual visible range in 
fairly open country is seldom more than some two miles. 

Presence of cover » — The openness of the range materially 
affects the question of the safety of a battery. An attacking 
infantry obliged to advance without cover over ground swept 
by the ^e of a battery for 3,000 yards would be annihilated 
before coming to close quarters. The presence, however, of 
woods, villages, or even irregularities of ground, obviously 
aids the attack, and the main object to be avoided is the 
presence of cover within effective infantry range. If possible 
there should be no cover within 1,000 yards of the guns, and 
where it exists, the entrance into it, and above all the exit 
from it, should be capable of being thoroughly swept by 
fire. 

Weakness of jiaiiks, — The necessity of having an extensive 
view to the jiaiiks is obvious. The flanks of a force of any 
kind are naturally weak, and a combination of a front and 
flank attack can seldom be withstood. 

A good view will give a battery plenty of warning as to 
what is going to take place, and \£ asi «i\.\a^ ^sasaikaV^^'^ErS^- 
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stood, it will be able to retire or call to its aid the trooxi* at 
its own aide. 

Ground oil. fiaiiis. — The lie of the ground on the imine- 
diate fluUu should be apeeiallf noted. An obstnole such as 
water, raarah, or precipitous ground on an expoHed flank, 
enables a battery to hold its own till the last moment. 
It is doubtful, however, except when acting purely defen- 
sively, as in a rearguard action, whether it is not bettes to 
have a, perfectly open flank and trust for protection to other 
troops. 

An extensive position is alao much strengthened if the 
high ground taken up trends aomewhat back ou the flank 
go as to allow the guns to be disposed in a retired ^helon. 

Slope to front. — It is commonly stated that a gentle slope 
to the front of about 1 iu 100 is a ^reat advantage. This 
may have been the cane in the days of smooth-bores and 
ricochet fire, but it is diflicult to see why it should be so now. 
The fact of a slope being gentle in the vicinity of a battery 
does not materially afiect the efficacy of its fire at close 
f|Uftrter3, while it gives eifect to the ricochet of the bullets 
1 if the Blii-apntl and infautrj' of the enemy. A gentle slope, 
uioreiji'ur, will be very rarely, continuous for any long dis- 
Innce, and will be found to afford those undulations and 
liillocks within effective infantry range, which give the 
enemy's skirmishers exactly the cover they most want. 

Advantagt of steepiiean. — Even with continuously sloping 
ground the command of view to the front is rarely auAicient. 
A akort, steep slope immediately in front of the guns seems 
preferable, as it gives a better command of view, and enables 
fire to be kept up with greater safety over the heads of the 
infantry, whether in the attack or defence. The ricochet 
tire of Ihe enemy's shell or bullets will be ineffective, and 
the position of the suns beinsj distinct from that of troops in 
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Height of position, — 27ie height of the position should not he 
excessive. As long as a perfect command of view is obtained 
over the field of fire, the lower the situation of the guns 
the better. A plunging fire is rarely effective, as shells with 
percussion fuses have their effect destroyed by too much 
penetration into the soil, while the area of action of time 
shrapnel is much limited. Guns on very high ground are 
necessarily exposed if they are placed in a forward position 
on the crest in order to depress their muzzles. 

In ordinary undulating country, by the side of the highest 
hills, are found lower necks and spurs upon which for choice 
the battery should be placed. A considerable command over 
the plane of site is of advantage solely in the case where the 
infantry of one's own side has to be fired over throughout 
the principal part of the action. The firing of artillery over 
the heads of other troops is undoubtedly a feature in the 
modem combat, but the necessity for doing so will seldom 
arise except .when large bodies are engaged. In great 
battles, such as that of Woerth in 1870, a line of guns on 
high ground can cover the advance of an infantry attack and 
allow an assailant to denude of troops a portion of the battle- 
field in rear of his fighting line. 

When there is considerable choice of position, the ground 
occupied by the enemy's batteries must be carefully scanned, 
and a situation much lower than that upon which he is placed 
be avoided, as it will then be difficult to obtain cover for the 
limbers and ammunition waggons. 

On the other hand, a slight command over the hostile 
batteries is of obvious advantage. If obtainable, a command 
of about 100 feet over the plane of site will fulfil most of the 
requisite conditions. 

Slope of ground in the distance, — It has been stated that 
the effect of artillery fire is greatest when the slope of the 
ground in the distance conforms to the trajectory or path 
of the shot. With regard to this it must be remembered 
that the ground thus sloping would almost inevitably be 
hidden from view, and that an artillery officer could rarely 
afford to expend ammunition, on \mae«iv ^\^^\s^» "^^ ^^^sv.- 
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I fat the distance can 
« tield for view. 

Co^fivtfif^—TbB iinwiJ duM AbMt o/ fA« 6a«<rv 
baii9JU{<ral/r«iiijlre<M,^aijiaMtUc. The efficiency of an 
enemy'i artillerjr fire depends upon his being able to r^nlate 
it by obiwrving the effects of his shell. Hie presence of 
tutnral cover, sncb as treee, hedg«4, etanding com, or even 
bouses, some rme to two himdred yards to tbe front, bo that 
the guns can juet see over them, is an advantage, as it con- 
ceals their position witb a sort of mask, and prevents the 
enemy from seeing the actual position of the burtrts of his 
shell and Ihns estimating his range. A portion of the artil- 
lety of the First army were very effectively protected in the 
battle of Gravelfjtte by the trees in the Mance valley, over 
the tops of which they fired. In the same battle on the 
other flaiik Eome German batteries suffered but Lttle loss 
owing to fields uf standing com in their front. 

Artifi'Mil e^oer. — Failing natural cover, a gun-pit oi gun- 
epaulment can be thrown up in ordinary soil in about an 
hour's time. The English gun-pit is complicated in con- 
struction, and has the disadvantage of limiting the lateral 
range of the gun. The protection afforded to the detach- 
ment is, however, good. The majority of Continental 
nations prefer to have the gun to fire over a low parapet, 
which has tbe advantage of not restricting the direction of 
fire, but does not give the same amount of protection to the 
yunners. The great drawback oi artificial cover is that the 
eiuth thrown up forms a conspicuous mark. The actual 
position of the English pits can be somewhat concealed by 
connecting them with trench work. 

Vicinitj/ of a marked feature. — The vicinity of any oen- 
spiououi object, such as a house ot prominent tree, should be 
jivoidi'd, n3 the distance to it has probably been citlculated. 
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fantry fire, but when artillery plays on them they should 
be dniwn back some seventy or eighty yards. 

Positiwi of limbers and waggons, — To obtain protection for 
limbers and waggons is difficult, owing to the necessity of 
having a constant supply of ammunition close to the guns. 
Shelter from view is not shelter from fire ; and the common 
error should be avoided of collecting the horses in rear of 
a battery when there is a slight reverse slope behind the guns. 
Instead of shelter, a regular shell trap is formed, as the 
slope of the ground corresponds more or less with the path of 
every shell that misses the guns. It will generally be best 
to form up the waggons in rear of the least exposed flank of 
the battery. The limbers, if kept close to the guns, must 
be concealed as well as the ground will permit, or when time 
aUows of it sheltered by throwing up epaulments. It is a 
serious question whether the horses should not be taken out 
of the limbers and placed in safety. The risk of heavy loss 
of horses during the combat appears greater than that of not 
being able to limber up in time.^ 

Grmviid infro^it of guns, — The ground for some 100 yards 
in front of a battery should affect unfavourably the enemy's 
fire. A clay soil prevents to a great extent the explosion of 
shells and ricochet of bullets or fragments, while stony 
ground is bad. 

The presence of marshy ground, a railway cutting, or a 
ravine in front of the guns has the advanti^ge of catching 
hostile shells and rendering them harmless if falling at all 
short, but has the great drawback of interfering with a 
forward advance either wholly or partially. 

Space for free movement-^TJiere should he plenty of room 
for the guns, and fa^cUities for advance and reti^eat. The best 
position for artillery is behind the crest of a hill or undula- 
lation, the guns being placed as far back as is consistent with 
aiming. The ground should be firm and even, and the slope 
to the rear in the immediate vicinity slight! The guns of 
the future firing heavy shell at a high velocity and mounted 

1 Vide p. 125. 
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on light steel corrij^ea recoU some fifty f oet, and althougli this 
maybe lesHsned by mecHaiiical meaiu, it will still exist to an 
inconveiiieiit eitent, and should, therefore, not be increased 
by the slope of the ground. After sufficient space has been 
allowed for the recoil, a short steep slope sufiiciently high to 
cover the limbers is of distinct advantage. 

The general line of guns should as far as possible be 
perpendicular to the line of fire. 

In order to suffer the least loss, either in coming into 
action or in advancing and retiring from a position, the 
battery should advance at speed in open oider by a straight- 
forward movement. The ground, therefore, directly in front 
or rear of the position should be open and free from obstacles 
and in no place too steep to move over. In the case of isolated 
batteries this is not of so much importance if the ground 
admits of advancing and retiring by a flank. 

The extent of ground from flank to flank should be 
considered with reference not only to the guns first brought 
into action, but also to those which may be reasonably bs- 
pected to follow them. In taking up the piisitioii for an 
advanced guard batteiy, the diviaionid guns which are sub- 
sequently following up must he allowed for. 

Re-entering v. salient spurs. — In the very ordinary case 
when troops are disposed on commanding ground, with spurs 
running out to the front, it is generally recommended that 
the guns he placed in the re-entering angles and he protected 
by the infantry on the salient spurs. Th'e existence of this 
view shows how strongly the theoretical views of the 
' defensive ' maintain their ground against the practical 
experience of war. If modem warfare teaches anything 
especially strongly, it is that the power of guns should be 
developed to the utmost and not restricted, and that their 
plitcc 16 in front line or in advance of it. Ht'nce, as a rule, 
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of a thorough knowiedge of the featzixm oi ervsM 
constitute a good gun-poscioa caim€*c be o^qr -catlu nScd. ccL 
of course, a perfect sitQadon can raiftij be met viih. Ht 
has to use judgment in endearouring v> oboin as i=;az:T 
favourable conditions as circumscanoes admit ol. In iLe 
case of an attacking force especially, a deciaon has to be rerj 
rapidly made. A careful scrutiny of the dass ci eoimtzy hi: 
is passing over in his advance should forewarn him of the 
probable advantages and defects to be dealt with, and aid hbz. 
in forming quickly a sound decision. 

Irrespective of the ground, the condition of the warfare 
entered upon, and the plan and course of the action, mate- 
rially affect the case. When a battery accompanies an attack. 
the first position taken up would, for choice, be on one of the 
flanks of the attacking front of the infantry. To fire over 
the heads of one's own troops unnecessarily would be a 
mistake. The object of the attack and the nature and com- 
position of the enemy's forces must influence the movement 
of the guns. If the enemy displajrs but little resisting power, 
boldness in advance should be shown and comparatively little 
value be attached to cover. 

Again, the effect of wholly or partially enfilading hostile 
troops is very great, and if the risk is not too much, it will 
be sometimes advisable to carry the guns at speed to a flank 
under protection of an escort. 

In %hting against uncivilised and badly armed nations, 
the greatest boldness in flank movements and advance to 
close quarters can be practised with safety by mobile batteries 
provided the ground is fairly open. 

It will often happen that a position, otherwise advan- 
tageous, is completely commanded by an enemy's batteries, 
and no cover can be obtained. In this case, instead of keeping 
on the crest of the highest ground available, it will be better 
to push the guns down the slope towards the enemy, thus 
rendering his fire more plunging and less effective. 

In the later phases of the attack the position to be taken 
up does not admit of much choice. The action of the in- 
fantry has to be backed up as much as possible, and this ca^w. 
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only be done hy cloee support and makiDg saccetBire 
duuiges of poaition which aid, without liaioperiiig, its mc-ve- 

Defii^iiie positiaia. — When acting defensively more time 
is uaoally araihtble for studying tho features of the ground 
and obtoining either natural or artiiicial cover. The position 
of the guns should be concealed as mucli as possible, as it b 
not advisable to bring them all into ^tion till the full strength 
of the attack ia developed. The poasible necesaitj- of having 
either to advance or retire must be kept in view ; and ae the 
actual plan of the attacking force is not, in tho Urst inatance, 
known, the guns in their flrat puaitjon may be further apart 
and more dispersed than ia otherwise admisHible. A valuable 
tnaxim to remeiubei in all cases is thst effiauy of Jiiv U thf 
jirit amiiideratimt, cover tht: secinui. 

Several objectiona have at times been raised against the 
employment of artifioial cover. 

AriiAciol cover. — It ia stated that epauhuents o&r a 
prominent mark, and that the guns being tied to one spot 
the loss becomes severe when tlie enemy obtains the exact 
range. If more than one gun is covered, a shell striking 
the crest of eartli in front of any two gmis will make an efl'ec- 
t[vL- burst of what would be otherwise a hamJesa shot. The 
.ictual damage done to guns is generally slight, as was proved 
by the fact tiiat in tlie three great battles round Metz only 
four guns were disiabled. On the other Iiand, it is evident 
that a battery iiholly exposed must suffer more than one 
piLrtially protected. Esperiments which took place recently 
at Vienna proved that a covering mass of earth stopped 49 
poi' cent, of the shells fired against a gun. A still lai^er 
prii]]ortion of rifle bullets would be rendered inefl'ective. 

When guns in the open are exposed to an accurate fire 
it luivy be necessary to retire them, but this may be done 
!is well when covered hr nii pntrpnchmBiit. iw u-itliont nin- 
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iMitile of Gravelotte alone 25- per cent, of the men and 75 
per cent, of the horses were either killed or wounded ; and 
the use of shrapnel will in future increase the disproportion 
between losses in personnel and maUrid. A consideration 
of the above facts leads to the conclusion that when natural 
cover is unattainable, artificial is a distinct advantage. The 
gun itself does not need much protection, but the gunners 
and horses require cover of some kind. 

In considering the actual cover for the gun when it is 
being worked, the necessity of a wide lateral range must be 
recognised. In the Russian emplacements before Plevna the 
guns were able to train through an arc of 120°. In the French 
r^^ulation gun-pit an angle of 90° is allowed for. Whether 
the guns should be placed on the surface of the ground or be 
sunk below it is a matter of opinion, and must depend mainly 
on the condition of the soiL In the late war in Turkey the 
Russians almost invariably followed the former, the Turks the 
latter course. By sinking the gun a smaller target is offered to 
the enemy's fire, but at the same time a certain amount of com- 
mand is given up. Partially sunk gun-emplacements are gene- 
rally advantageous when firing from high ground, as command 
is not lost and concetklment more effectually gained. All 
sunken pits have the defect of filling with rain water in wet 
weather. When the surface soil is firm and level it seems a 
mistake to touch it ; if, on the other hand, it is uneven or bad, 
a slight excavation cannot make matters worse, and may be an 
improvement. 

The above-mentioned reasoning enables us to determine the 
principles upon which a gun emplacement should be formed. 
Cover for the detachment is first wanted, next cover for 
the gun itself, provided it does not interfere with having a 
wide lateral range, and thirdly, protection for a small quan- 
tity of shot and shell. The dimensions of the English gun- 
pit, which can be dug in about an hour's time, are shown in 
PI. X 

An inspection of the plan and profile will make it 
evident that cover Is at the 9ame Ume obtained both for 
gun and detachment, thus attaching ecvoal VocKi^ai^axifiA \a ^^ 

I 
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safety of both. By using aa embrasure, the lateral range «rf 
the gun ia very much limited and a coiiBpicuouH mark afforded 
to the enemy. In case« where of necesBity lateral range is 
not wanted, and where infantry fire is more tu be apprehended 
thou that of artillery, the formation of the pit seems suitable. 

For the ordinary work of the battle-field it seema prefer- 
able to follow the practice of Continental nationg, who adliera 
more or less to one type of emplacomont, 

A good specimen ia ehown in Fl. X. extracted from ft 
manualofinBtmctionB recently issued to the Russian artillery. 
Here cover is raised, firstly, to protect the detachment ; 
secondly, to shield the gun if there is time. If material, 
time, and labour are available, the emplacement can be per- 
fected subsequently to any extent. 

In the case of guna acting on the defensive, there ia 
generally ample time to construct gun-pita of any type which 
may suit the ground, and the method of digging them is of 
little importance. 

In the caae, however, of the attaelt, and always when the 
time available is either short or uncertain in duration, the 
excavating should take place systematically. Take, first, the 
type of pit, represented in PI. X., when the gun stands on the 
natural soil. 

1. Allow 15 ft. in breadth for the working of the gun. 
At each aide of this space in line with the wheels dig a pit 
7J ft. long by 6 ft. broad and 3 ft. deep, throwing the earth 
to the front. A step may be formed in the trench if neces- 
aary, and this cover for the detachment should bo made with 
the ordinary spadea and shovels of the battery in from twenty 
to thirty minutes. 

2. If more time is avaUable, excavate in front of the gun 
a trench 15 ft. long by 2 ft. deep, thus forming a parapet 
5 ft. thick and 3 ft. high, over which the gun can fire 
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height 3i ft., but in front of the pits covering the detach- 
ment it may be a foot higher. E/emember always to allow 
the gun to be trained through an arc of at least 90^ When 
there is any chance of being fired at obliquely, a return 
should be made of the parapet on the exposed flank. When 
the gun is sunk below the surface of the ground, so much 
additional earth is obtained that it is rarely necessary to 
dig a trench in front. The dimensions in plan of the English 
gun-pit may be adopted, but the cover for the gunners should 
be excavated at the very commencement and enlarged. This 
shelter cover in our type of pit is insufficient, the trench being 
small and termed an ammunition recess. The formation of 
a narrow embrasure is to be avoided in ordinary cases. A 
good type of the class of pit recommended is that adopted 
by the French (PL X.). When a number of guns defend- 
ing a position have to be protected, and there is ample 
time, the erection of some traverses is of advantage. For 
rough, hastily thrown up cover, in which considerable protec- 
tion is coupled with the ability to use wide lateral range, 
refer to the examples of Russian and Turkish gun-pits used in 
the last war, the construction of which is apparent from the 
plan (PL X.). 

In order to minimise the defect of the newly turned up 
earth aflbrding a conspicuous mark, it is advisable to cover it 
with branches of trees, sods, or soil of the same colour as 
that near it. A very effective plan again is to dig a small 
trench or parapet some fifty or sixty yards in front of the 
real pits, thus deceiving an enemy as to the exact spot from 
which the fire is delivered. 

The system of protecting guns by either natural or 
artificial cover cannot be dismissed without referring to the 
advantage of indirect fire either on the defensive or in the 
attack of entrenchments. By withdrawing the gims a little 
distance down the reverse slope of a crest, and regulating the 
direction of their fire by means of pointing rods either in front 
or rear, the actual position of a battery is entirely concealed 
from the enemy while its fire at long ranges remains effective. 

i2 
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H>ihdiirUi-m of a UHtv fr/r fiohtivg.^The orgMriaation of ^ 
nil Kiigliuli bntUiry at war Btrength has already been noted. 



Iti the armies of the firat^Iau Continental militaiy powers 
it hint tjecn found necesaary to have ammunition wagons 
in nddition ti> thono allotted to each, gun, and, owing to the 
liiuruHHiiiK weight of £eld ammunition, we shall shortly have 
tri ffillow thoir OKample. In the foreign drill regulations 
thii liutloriuH, hefore coming into action, are directed to Hub- 
divido iiitfl groups, either two or three in number. If the 
Hii|i|ily and Itaggage waggons, which are in some armies 
ntUichod to artillery, be left out of congideration, it will be 
found that all battorios subdivide into a first Echelon of the 
Kuniiwith froin two to four waggons, and a second Echelon of 
lliu runinliidor of the carriages, spare horses, &c. 

Tlio Aiutrians have four waggons attached to the eight 
French allot three tji tlieir b 
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I 

the recently issued drill book ^ the necessity for subdividing 
a battery, though not exactly laid down, is virtually ad- 
mitted. The following division is suggested as a basis to 
work with. 

First Echelon or' 



fighting battery 
Second dchelon or 



6 guns and 2 waggons. 



4 waggons, water-cart, forge, store 

reserve . • j waggon, spare teams, &c. 

Ordi/na/ry order of march, — The carriages of a battery on 
the march keep together. In the ordinary order of march, 
called the 'column of route,' each gun is followed by its 
waggon. In rear of them comes the remainder of the 
carriages and the spare teams. Then follow any supply or 
general service waggons which may be attached. 

The gimners, according to the discretion of the command- 
ing officer, march on each side of their respective sub- 
divisions, or are formed in detachments on that side of the 
gun which has a footpath or ground most suitable for the 
movement of dismounted men, or are massed together and 
march in front of the battery. When the ground admits of 
it, the carriages can march two abreast, thus diminishing the 
amount of space taken up, but no road must ever be filled 
from side to side with carriages. 

When the trot is sounded, the gunners of the detachment 
mount on the limbers and waggons, which move forward. 
The remainder of the carriages keep ordinarily at the pace 
of the walk, and eventually rejoin the battery. If the bat- 
tery has not its full complement of men, and all ^epersoivnd 
can get mounted on carriages — a, case which will often hap- 
pen when a battery is marching by itself — ^the whole of the 
carriages can take up the trot. 

Wheii tlie enemy is iiear. — When the presence of the 
enemy is signalled, or it is known that he is in the neigh- 
bourhood, the major prepares for the necessary subdivision 
of the battery. The word of command is given for the 
waggons to drop to the rear of the grms, and the six guns 
would lead. 

1 Manual for Fidd ArtiUery Exerdxa^. \SA\* 
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The senior subaltern would then be put in charge of the 
reserve of the batterj. He should be briefly told of the 
general line of advance of the fighting battery, and have 
orders given him to follow it at a walk, only trotting when it 
is necessary to keep the guns in view. 

The reserve of the battery should, as a rule, keep off the 
roads as soon as it is left by itself, so as not to interfere with 
the movements of the troops, and also because it wiU be thus 
safer from long range fire. The subaltern in command 
should remember that his main duty is to bring up the 
carriages without loss to a position under cover, some 500 
yards in rear of the alignment on which the battery comes 
into action. 

In the case of more than one battery, such as a division 
or larger body, an officer would be told off by the artillery 
commander to take charge of the massed reserves. 

The major, before galloping to the front to reconnoitre 
the position to be taken up, hands overcharge of iheJightUig 
battery to the captain, and gives his instructions as to the 
probable line of advance, and whether he should at once trot 
or not. 

The captain should, without delay, order the gun detach- 
ments to form the order of march, and see that everything is 
ready in the limber boxes, that the cartridges and fuses are 
handy, and that the proper gun nwnbers have the lanyards 
and friction tubes. The gunners are then mounted or not, 
according to circumstances. 

(hrler of march of first Schelon. — For long distances the 
roads are to be utilised whenever possible, according to their 
breadth in column of route or column of divisions. Broken 
ground necessitates a small front for passing obstacles, and, 
therefore, the column of route is advisable. When an ad- 
vance has to be made across country, it is usually done at 
open intervals, the breadth of front being regulated by the 
natiure of the ground and the space taken up by the neigh- 
bouring troops. An advance in line straight to the front at 
full interval is generally employed. The deployment inta 
line should be effected before the guns get under fire of the 
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enemy. If the ground renders it necessary, the intervals 
can be reduced to *half' or * close,' but the guns should 
open out to full interval as soon as practicable, owing to 
the disastrous effect of a well-aimed shell against any close 
formations.^ 

Any advance obliquely towards the enemy exposing a 
flank to his fire should be avoided. When it is absolutely 
necessary to take ground to a flank, column of divisions at 
close interval appears the best formation, though when any 
narrow passages have to be passed, the guns must advance 
singly. 

Under an enemy's fire, the pace of field batteries should 
be a brisk trot, which may be increased to a gallop when 
near the position. Before the actual imlimbering, the pace 
should be checked to a trot again. The amount of space covered 
in the gallop will depend on the nature of the ground, the 
state of the horses, and the weight carried. Under an 
enemy's fire the ground must be got over in the shortest 
possible time, and none of the regulations of peace time, as to 
the proper pace of different kinds of batteries, should prevent 
a major from getting the utmost amount of speed he can out 
of his horses. The Austrian drill regulations lay down that 
over good ground field batteries can gallop for 500 paces in 
order to come into action. Batteries should not be required 
to trot more than a mile continuously. 

Duties of corrnnatiding officer. — ^Whether there be one or 
more batteries, the senior officer who is in command rides 
forward to reconnoitre and fix upon the position to be taken 
up, leaving the guns in charge of the next senior. He then 
receives the battery or batteries in position, and regulates 
their fire and subsequent movements. 

It is obvious that to choose the best position, the artillery 
officer must be acquainted with the results of a previous 
reconnaissance of the enemy, and also with the plan that 
the leader of the troops has formed. It is right then that 
he should keep with the staff of the leader till everything is 

1 Compare with Drill Begulations of Prussian ArtillerY- 
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clear to him, and then^ having received distinct ordezB, he 
carries them out with regard to artillery detaiL Foe the 
sake of simplicity, take the case of a single battery working 
with other troops. 

The major, as soon as the enemy has been signalled, 
leaves the captain in chaige of the battery, with instroctionB 
to get everything ready for an advance into action. He then 
attaches himself temporarily to the leader of the troops, and 
accompanies him till a decision has been formed as to what 
is to be done. During this time he should carefully scan the 
general lie of the country, see where the position is likely to be^ 
and note the means of access to it from the battery. Follow- 
ing the major would be the range-taker and his assistant 
with their range-finding equipment and two trumpeters. 

As soon as he has got the order to come into action to 
cany out some definite object, the major rides forward to 
the place where he estimates the battery should be placed. 
The general position to which the battery has to advance, or, 
at aU events, the direction of it, is pointed out to one of the 
trumpeters, as well as any obstacles the batteiy is likely to 
meet with in its march and the best line of advance. A 
trumpeter is sent at once to the battery with orders for it to 
advance in the direction indicated. 

As soon as the major has reached the spot where he 
thinks the battery ought to come into action, he scans the 
ground carefully and fixes on the actual position to be taken 
up. When the decision is made, and he knows the object at 
which fire has to be opened, the range-takers are told — if they 
have not already got instructions — ^to measure from the ^ 

ground on the windward flank of the position the distance \ 

to some conspicuous point near the object aimed at. The 
range-takers should not leave their posts without orders, but 
continue finding the distances of points which it nuiy after- 
wards be of advantage to know. 

The other trumpeter, in the meantime, is placed so as to 
mark the position of No. 1 gun. When there is no nuitter 
of doubt as to the manner in which the battery can come 
into action, the major may, till it comes up, look after the 
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range-takers, and by their help get a knowledge of the dis- 
tances, actual and relative, of various parts of the terrain in 
front. 

It will be generally feasible to get the distance of the 
next or second artillery position in case the battery advances, 
not for the purpose of knowing what that distance is, but to 
obtain approximately the range from it to the object aimed at. 

When there is any difficulty about the manner in which 
the battery is to come into action, a matter which it would 
take time to explain to the captain, the major had better ride 
back and meet it, taking command himself, and giving the 
necessary orders. 

Advomce of (he battery, — ^The officer in command of the 
battery, as soon as he knows from the trumpeter sent him 
the approximate position he has to take up, gives the orders 
for the gimners of the ffirst dchelon to mount, taking either 
two or three men on the limber, and two on the axle-tree seats 
of each gun. The two waggons carry their full complement 
of men. If three men are mounted on the gun limbers there 
will be with the battery 42 gunners, if two men only are on 
the limbers there will be 36. Three more men in addition can 
at a pinch be put on each waggon. As five dismounted men 
are sufficient for efficiently serving a gun, it is evident that 
any of the above arrangements will do. 

The senior subaltern is given general instructions as to 
where he has to go with the second ^helon of waggons. If 
this officer knows his duty it will only be necessary to point out 
to him his line of advance, which need not necessarily be that 
taken by the first Echelon, but will generally be along the 
easiest available track. 

The captain then gives the word of command as to the 
formation and pace for the forward movement. 

In accompanying the battery in its advance it must be 
remembered that the ground it has to pass over is, in the 
generality of cases, but imperfectly known ; and therefore, 
some mounted men should ride well in front in order to dis- 
cover marshy places and natural obstacles. It will probably 
be best for the corporals in charge of the t^^ ^\£ca!CQS£^<^s^ 
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waggons to ride forirnrcl some 100 yai'da in front of the fl 
guns, while the captain hiitiBolf is some 200 yards in front 
of the centre. The Nos, 1 should also be well in front of 
their subdivisions. 

If any obstacle has to be passed, a wave of tlie aword to 
the right or left points out to the aubaltertis the place of 
passage, ItwiU be advisable for the ofhcers with the battery 
to check the pace at once till the nature of the obataele ii 
known, and then work round or through it by half-batteries, 
or in column of route if no wider formation is possible. 

Comiitg into action. — It depends on the state and nature 
of the ground, and the position of the enemy, whether the 
battery advances and comes into 'action front,' or whether 
it reverses before unlimbcring and cornea into ' action rear.* 
In undulating ground, where the guns are to be placed on the 
crest of a ridge, there will be less exposure to tha perunnUl 
of a battery by reversing close behind the top of the ridge 
and then pushing the guns up by hand. It will eometimes 
happen that a flank movement prior to coming into action i» 
advisable, the battoiy being in column of sections and the 
guns unlinibering to the right or left. This form of pro- 
cedure will be generally used when the reverse slopes of 
ridges or undulations are steep and aflbrd good cover to the 
battery while in movement. 

The battery will be received in position by the comman- 
dant, who will explain to the officers the object to fire at, and 
give the necessary orders. The proper line of front of guns, 
the available cover, and the position for the limbers and 
wagons, will be rapidly pointed out, as of course the officers 
who advanced with the battery have not had sufficient tim» 
to study the ground in reference to these details. The guns 
should, in the case of a single battery, come into action 
simultaneously. 
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outlet is gained^ to take ground to a flank and come into 
action right or left simultf Jieously. 

In the most recent Russian regidations it is strongly re- 
commended that a battery should come into its first position 
loaded, when under fiie of an enemy. With a breech-loading 
gun there seems no objection to a previous loading with 
common shell, and time is undoubtedly gained. The loading 
would of course take place at the time the battery is beginning 
to separate its first and second Echelons. 

On nearing the ground to be taken up, the corporals in 
charge of the two waggons check their pace and halt some 
150 yards behind the alignment till the gun leaders pass them, 
when they rejoin their waggons and await the order from the 
major as to their exact position. The waggons will be placed 
under cover as far as the ground will permit, and generally 
behind the least exposed flank of the battery at a distance not 
exceeding 100 yards from the nearest gun. They[should never 
be on a road if possible, and have an easy access to the guns. 

The best method of dealing with the gun limbers is 
always a question of difficulty. In order to be able to 
advance or retire without delay and to keep the ammunition 
close to the guns, they should be in rear of them at the 
regulation interval. When there is more than one battery, 
or when space, owing to the presence of other troops, is 
limited, there will be little choice in the matter. On the 
other hand, the horses of the limbers are generally, unless 
covered by a steep reverse slope, much exposed to loss, and 
it would seem preferable to place them behind one of the 
flanks, using any cover in the immediate vicinity. 

The gist of the matter seems to rest on the manner in 
which ammunition has to be supplied to the guns. According 
to the English drill all the first rounds are drawn from the 
limbers, which are then re-filled from the waggons. In 
most foreign armies, on the contrary, they insist strongly on 
the necessity of not touching the limber boxes till the supply 
from the waggons is exhausted. 

Assuming that the horses remain idth the limbers, a/nd that 
there are p^'oper aids in bringing up ammxmit\QVJLisss«N.*"3sj>Sfc 
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Ijuaes to the guiu, it appears tliat the distance of the limbeci 
in rear of the gima might be increased, wlien under heary 
lire, up to sixty ur sevouty yards, according to the ground. 
With one or two batteries thero Bcems no reason why the 
limbera should ncit be in rear of a flank, and thus not afford 
li double tai^et to a single sliot of the enemy, the wagons oi 
their bodies taking position close in rear. 

The legimental interraia of nineteen yards need not 
always he presieryed, nor is the fact of one gun being a few 
paces in front of another of much importance. The natural 
cover uflbrded by the ground has to be utilised to the utmost, 
but at the same time the intervals should not be diminialied 
Ui loss than ten or increased to more than forty paces. In 
the former cose the effect of an enemy's shell would be likely 
to affect two guns at once, while in the latter an effective 
superintendence of the fire of the battery by one man would 
be difficult, 

Fosititni when in actUni. — It is obvious that under a heavy 
die every protection should bo sought both for limbers and 
waggons, and that under ordinary circumstances the drill 
formation is one which eaposes a battery the most. On 
the other hand, the ammunition must be close to the guns. 
Where cover is unattainable tlie followuig plans may be 
adopted, 

1. Place the limbers according to the drill, but of course 

witli horses facing to the rear. The wagons remain 
100 yards in rear of the least exposed flank. 

2. Place the limbers in rear of both flanks, with the 

waggons reversed in rear of, and close to, the centi« 
of the battery. 

3. Reverse the waggons in rear of Nob. 1 and 4 guns, and 
place the limbers behind the flank of No. 6 gun. 

. Drop the bodies of the waggons in rear of the battery, 
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Instead of the present cumbrous method of men doubling 
backwards and forwards from the ammunition boxes it would 
seem advisable to institute some system of hand-barrows or 
trays of ammunition which would admit of a large number of 
rounds being brought up at once without difficulty, and allow 
of greater latitude in obtaining cover for the horses. 

Horses unhooked from limbers. — ^But there is another way 
of meeting the difficulty. The experience of late wars has 
shown that the greatest loss of artillery in action is always in 
horses and scarcely at all in carriages. Horses, if unhooked 
from the limbers; might be placed in safety and brought up 
when it is necessary for the guns to advance or retire. The 
cases when the movement of guns is an affair of seconds are 
very rare, and for general purposes it would seem advisable 
to unhook the horses and place them out of danger.^ In 
special cases, such as those of horse artillery acting against 
cavalry, pursuits, retreats, and all occasions when great 
rapidity of manoeuvre is necessary, the system of keeping the 
teams fixed to the limbers should still be retained, but it 
would be well to allow the officers commanding batteries 
some discretion in this matter. At present the rule is abso- 
lute, but it has come down to us from a time when the attack 
of infantry was always at close quarters, and the fire of 
small arms was only dangerous at distances of 200 yards and 
under. Now that rifle fire is effective far beyond the pos- 
sibility of rushes on the part of an enemy, a change of the 
present system seems to be imperatively demanded. 

The same may be said with regard to the men not abso- 
lutely required with the guns. It is difficult to see why any 
of the gun detachment should remain under fire unless their 
services are quite needful. Three or four men can work a 
light gun almost as well as eight, and the rest would be 
better occupied in resting in safety till their turn comes than- 
in serving unnecessarily as targets for the enemy. 

Ripply of amnvuniUon, — Before a battery advances, 
retires, or changes position, the non-commissioned officer in 

1 The advantage of a pole over a shaft equipment is in such a case 
obvious. 
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charge of tlia waggons sliould be informed of what is to be 
done, and the waggons aimply follow up the movement. 

After the battery haa opened fire and the waggons are in 
poaition, advantage should be taken of every favourable 
moment to forward ammunition. It will seldom be poasible 
to prevent the gua limbers from being drawn upon, and in 
such a case, ae soon as they are half-empty, measures must 
be taken to fill them from the waggons, which will uanally 
have to advance up to the limbers. 

When the waggons are nearly empty, the reaiduo of the 
ammunition is taken from them and deposited on.the ground 
or in the gun limbers. The waggona then ttot off to the 
second or reserve Echelon, and are replaced by two or more 
full waggons according to circumstances. A call is aimilarly 
made on the reserve to make good losses in men, horses, or 



Where several batteries are in action, the waggons will be 
necessarily exposed, as each set of waggons must keep in 
rear of its own batteij, bo that there may be no confusion in 
supplying amiaunition. Each battery is invariably supplied 
from its own waggons. 

Second echelon of battery. — Tlie commander of the second 
^helon, as before related, follows up the battery at some 
distance in rear, keeping clear of the reads or lines of 
approach so as not to interfere with the advance of troops or 
batteries in rear. As soon as the fighting battery moves off 
the line of march, a trustworthy non-commissioned officer is 
sent with it, who will bring back any orders the major may 
have to give when the guns are in position. 

When the guns unlimber for action, the officer in chaise 
of the reserve chooses the beat position he can find some 600 
yards ' in i-ear ol the flank of the battery. The spot selected 
shiiiild be under cover aa munli as ijoasible. and s 
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part of a battery. The German first Echelon consists of four 
ammunition and one store waggon, and, being thus strong, 
the second Echelon is placed in rear at a distance of some 
900 yards. The French, on the other hand, form three 
Echelons, and the waggons are brought under fire practically 
by threes. 

Massed reserves, — When a division of batteries is working 
together the reserve Echelons are usually massed under 
command of an officer. It will often be difficult to find a 
position under cover in such a case, and a good deal of dis- 
cretion is allowed in fixing on a spot. When the waggons 
are posted, an orderly should be sent to the divisional com- 
mander, who should inform the major of each battery of the 
exact spot. 

Supply of (mt/muniUon in seciytid Schdon, — The second 
Echelon has to make good all losses of the battery in men 
and horses, and to ensure a regular supply of ammunition. 
As empty waggons come back from the battery, full ones are 
sent forward to replace them. When a single battery is 
engaged, the empty waggons should be sent back in pairs 
from the second ^helon to the nearest divisional column to 
be refilled. When reserve Echelons are massed, the com- 
mander must use his discretion in sending forward waggons 
if the demand from one battery is greater than from the 
others. The number and frequency with which waggons are 
sent back to the divisional reserves will also be left to his 
discretion, and will depend upon the distance to be travelled 
and the particular exigencies of the case. 

In no case must the supply for the guns be allowed to 
run short, and if time presses, filled waggons should be 
demanded from the divisional reserves, while the empty 
waggons remain to be packed. 

After an engagement is over all serviceable portions of 

the second Echelon rejoin their batteries, while demands 

are made on the nearest divisional columns to make good 

deficiencies.^ 

1 Vide pp. 166-170, for the constitution of the divisional and corps 
ammonition columns. 
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Five diic^line. — The ruks sa to fire diBcipline are prac- 
tically identicEil in all ormicB.' It innat be attained by good 
inBtruction, and ehould exclude all errors and mieconcep- 
tiona OB to choice of projectile, target, aim, range, aad order 
of fire. The officer controlling the fire remainaon horseback, 
posting himself as a rule on the flank of a battery, and, until 
the range is obtained, leavee it only under exceptional cir- 
cmnatancea, when he must be careful to keep within such a 
distance tliat his orders can be distinctly heard. 

In firing to obtain the range it ia esaentjal that the object 
aimed at should be clearly indicated, and that all the guns 
ore correctly laid. As mistakes are liable to occur on this 
point, the major in command should, in doubtful cases, order 
an officer to verify the aim. 

Whenever on order designates a jtarticular flank of an 
enemy as the object to be aimed at, it must be understood 
as Toferring to the flank so called by the enemy, i.t., the left 
fiank of an enemy's skirmishers would be the flank to the 
right hand of an observer in a battery. 

Sapidity of fire. — The usual order of firing ia b; gmu in 
succession from a flank. Occasionally a salvo from the whole 
of the guns is advantageous when the rai^e is accurately 
known and an easy tai^ct afforded. In firing case there is no 
time for one gun to wait for another, and the fire is indepen- 
dent. During the artillery dilel, and at loTig ranges, the fire 
is slow, about one round every half-niinut« for a battery.' 
As an average, during the greater part of a fight the rapidity 
may be slightly increased, and each gun fire once in two 
minutes. At decisive moments, at cjose quarters, or when 
any momentary advant^e may be gained, a rapid fire of each 
gun once every half-minute may be maintained for a short 

B under 
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the tangent scale, and point out the target before coining 
into action. 

The fire of a battery, when common shell is used, should 
be concentrated on one portion of the target, while shrapnel 
with time fuse can be used so as to burst over a considerable 
area in width and depth, a particular portion of the target 
being as for as possible pointed out to each gun. 

Artilleiy firing against artillery can obtain the best effect 
by laying on a central gun if all are equally visible, other- 
wise on the one which is most conspicuous. If the wind is 
blowing across the range, the gun on the windward flank 
should be chosen. 

When firing against masses of infantry the centre of their 
front line should be selected as the target. If infantry is 
in loose formation, shrapnel fire should be directed along 
the skirmishing line. An occasional round into the supports 
and reserves when they afford a good mark is also advisable. 
In cannonading field works and entrenchments the whole of 
the object must be searched with fire if possible, and every 
effort made to enfilade exposed faces. 

A difficulty in firing with effect arises sometimes from 
smoke. After a number of rounds, the smoke on a still day 
hangs like a cloud in front of the guns, or the smoke from 
adjacent batteries may be continually drifting across and 
obscuring the target. 

Ceasing fire, — Fire has occasionally to cease owing to 
inability to see on account of darkness, fog, or rain, or the 
front may be covered by friendly troops, over whom it would 
be unsafe to risk shooting. 

When a batteiy is obliged to cease firing on accoimt of 
having no more ammunition, it should wait in position till 
a supply comes up to it. 

A battery when once under fire should not be relieved by 
another, but men and ammunition may be forwarded to it, 
while any fresh batteries come up in support in other 
positions. 

A good plan to obviate the difficulty caused by smoke ia 
to have an auxiliary target close in front of the guns. For 

K 
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CHAPTER IX. 

THE BATTERY OF THE ADVANCED OUABD. 

Advanced guards — ^Their duties — ^Strength — Composition — Distance 
ahead — ^Proportion of artillery — Order of march — ^Position of the 
guns — Constitution of batteries — Examples — Advanced guard tactics 
—Advanced guard of a division — ^The attack — Position of battery — 
Progress of attack — Duties of battery leader — Choice of position. 

The duties of the artillery of the advanced guard are so 
entirely dependent on what may be called ' advanced guard 
tactics,' that it is necessary to comprehend thoroughly the 
functions and formations of this body generally. 

Advanced guards j what they are, — An army always marches 
with as broad a front as is consistjsnt with tactical require- 
ments. This necessitates a division into several columns, 
each following a separate route. The object of the march, 
the nature of the country, and the number and direction of 
the roads, regulate the number of the columns. 

Each column may have its own advanced guard, or one 
may serve for the whole army. It has thus been laid down 
as usual to detail for an advanced guard one or more units 
of the main body. An army composed of several army corps 
might thus detach one for its advanced guard, while a 
smaller force might send forward one or more divisions. 

If this general advaiiced guard is kept within fighting sup- 
port of the main body, it will be tactically necessary to sub- 
divide it into several colimms, each of which will be virtually 
an advance guard for the troops following behind on the same 
road. The action of an advanced guard covering a single 
column can thus be considered sepaxOitAV^) Si SX»\^ ^csso^ssb^.- 
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—All detachments from a main body impair its 
uriity 'jf action when a crisis arises, and the duties to beper- 
f'^nned are arduous, therefore no more men than necessary 
fili'/uld Iw einjdoyed. 

Tlie la'AiiTU tendency* is to make advanced gitaids es- 
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on account of the numbers at his disposal, has a tendency to 
force the fighting and get engaged in an action which it is 
beyond his power to bring to a decision without the inter- 
vention of the main body, which is thus forced to fight, 
however unsuitable the conditions or disarranging to pre- 
conceived plans. The action of the advanced guards of the 
V. and XI. corps at Woerth, and that of the 14th division at 
Spicheren, are notable instances of this. Hence strict or- 
ders should be given to the commanders of advanced guards 
whether they are to engage or not. 

Assuming that advanced guards should, as a rule, * ma- 
noeuvre,' and not get involved too deeply in a preliminary 
fight, the modern strength seems excessive, especially if 
it be remembered that the effect of improvement in modem 
weapons is to increase relatively the retaining power of small 
•bodies. In the case of small bodies of troops the fimction of 
resistance is performed by the main body, aud only sufficient 
men are required in the front to prevent surprise. 

The ordinary strength of an advanced guard may then be 
assumed to vary from a sixth to a tenth of the main body ; 
but when the intention is to lay hold of an enemy and bring 
about a decisive action whether he wishes it or not, the 
strength of the advanced guard may be as high as a fourth 
or even a third. The battles of Gravelotte and. Sedan are 
examples of such cases, which will frequently occur when the 
€nemy is inferior. 

The normal duties being to observe and resist, it is obvious 
that all three arms can be employed with advantage. The 
proportion of cavalry depends upon the opportimities 
afforded for reconnoitring, either by the openness of the 
country or the absence of a cavalry veil. The infantry and 
artillery form the resisting power, their relative numbers 
being mainly dependent on the nature of the country and the 
character of the enemy. 

Distance from main body, — ^An advanced guard should be 
within effective support of the main body ; and, at the same 
time, be sufficiently distant to give that body time to form 
aip in battle order. The distance will vacY va. "^t<s^^\^jtfs^ ^bsk 
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the nature of the country paased over lends itislf to defence. 
For an Englisli division and annj oorpH an average distanoa 
would be one and two milea respectively, In the case of 
large forces the distance may be iaoreosed to a maximum of 
live mil«s, which should never be exceeded unless it be desired 
to seize rapidly Bome point or position, tlie posseaaion of y/idch 
would be worth the risk of incurring a defeat while beyond 
reach ot support. 

ProporUijn of arHUer<j.—la the advanced guard actions 
in 18C6 the want of sufficient guns acting boldly was much 
felt. One of the principal features of the artillery tactics in 
1870 was the engaging in force in advanced guard actions, and 
the tendency of the latest writers is to exceed the proportion 
of guns timployed in that campaign. The difference between 
modem and ancient practice on this point ia most striking. 
Under the First Empire the advanced guard of a corps had 
often but two guns, and their main task appeared to be to 
open fire when the enemy was found in force in order to give 
notice to the anny. Tlie habit in the German army is for the 
troops in rear to march t(nvftrds the sound of the guns. Guns 
formerly employed merely to give a danger signal are now 
recognised as a necessary adjunct to a lengthy preliminary 
combat. It may be assumed that a division attaches one 
battery to its advanced guard, a corps two and often three. 
In the case of bodies smaller than a division, if a battery is 
not allotted, two guns are sometimes used. The subdivision 
of a battery is, however, always to be deprecated. 

Oiihr of mnrch. — The troops leading the advanced guard 
regulate the rate of advance of the main body. As, in 
addition to advancing, tliey have to reconnoitre and clear 
the way, they must be very mobile. Cavalry, then, when 
the ground admits of it, takes the head of the colunm, 
but when close to the enemy it generally drops behind the 
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must be sufficiently far forward to meet the first shock of an 
enemy, and assist the infantry without exposing itself to 
capture. 

A large advanced guard thus naturally divides itself into 
(1) A vanguard of cavalry, infantry, and pioneers — to recon- 
noitre^ support, and remove obstacles. (2) A main body . 
which follows the vanguard at some 500 to 600 yards, whose 
mission solely is to fight, for which purpose the infantry and 
artillery of which it is formed are disposed so as to come 
quickly into action. 

Fodium of the gwas, — The necessity of having guns at any 
moment to the front to meet the first shock of an enemy 
forbids that they should march in rear. The liability of 
roads and passages being blocked by on-pressing troops is 
apparent to all. The general opinion foimded on the ex- 
perience of the last two wars is, that the majority of the guns 
should be placed at the head of the main body of the advanced 
guard, but covered by a small force of infantry. The object 
of this small force is to prevent the battery being taken at a 
disadvantage if the vanguard is suddenly overwhelmed, and 
more especially to keep the guns with the main body. If 
artillery were placed at the head of the column, there would 
be a natural tendency for it to march at its usual pace and 
thus outstrip the troops to which it is attached. 

In the case of a large advanced guard, such as that of a 
corps, one of the lightest field batteries may with advantage 
march in rear of the vanguard. Horse artillery is not suit- 
able for this duty on account of the large target which it ofiers 
to the enemy. If a battery is attached to an advanced guard, 
it should keep together, any subdivision of it being a mistake. 

CcnistiUUion of batteries, — The nature of the batteries of 
the advanced guard has been much discussed. Should they 
be composed of heavy or light batteries, or a mixture of the 
two? Advanced guard artillery may have to seize with 
rapidity a favourable and often exposed position. To move 
rapidly, mobility is requisite ; to maintain successfully an 
unfavourable position, the most effective gun against troops is 
advantageous. Now, in firing against trooi^a^ tlsi^ <5&v^^ *>&. 
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proportional to a great extent to tte number of projecliUM 
fired. The lightest and moat mobile gun can carry and, 
therefore, expend the greatest amount of shell, and it would 
seem a mistake to employ a heavier calibre than ia tufficietiUy 
effeetive. In the attack of Tillages, eartbworkB, and obstacles 
of any kind the heavier gim ha«, of course, the advantage. 
In any case ' the ai'tlUery of the advanced guard lias to come 
into action first and remain there the longest ; ' the hght 
battery is, therefore, generally preferable as possessing the 
most ammunition. 

The disadvantages entailed by the possession of two dis- 
tinct calibres outH eigh the advantages, and it wiU be difScnlt 
to forcisee when each calibre is most effective. The possession 
of one cahbre at any period when the other would ba pre- 
ferable has a decidedly bad moral efiect on troops who 
ought to feel complete confidence in their own artillery. 

It is advisable, then, to use light field batteries as a rule 
for advanced guards, only employing heavy ones under 
excoptional circumatances. Take, for instance, the case of 
the 4th Bavarian division the day the Crown Prince's army 
crossed the French frontier in August 1870. Its orders were 
to gain possession of the semi-fortified town of Weissembuig ; 
a heavy battery was, in consequence, very properly sent with 
the advanced guard, but two days later, while following 
up with rapidity the retiring French army, a light battery 
was substituted. 

In the war of 1870 there was constantly a difficulty in 
getting heavy batteries up to the front. If it be remembered 
that the German hea%7 battery was only half a cwt. heavier 
in draught tlian our present 9-pounder, it will be evident 
that arguments against having large calibres in advanced 
guard batteries apply with additional force when the weight 
of our 16-pounder is considered. 
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Experience of the war of 1870. — ^A few examples may be 
referred to with respect to the force and position of the 
artillery. For instance^ in 1870 the 5th Glerman army corps 
marched by a single road towards the Elver Lauter^ which 
separates France from the Rhenish Palatinate. The duty 
entrusted to the advanced guard was to precede the corps to 
within about a mile of the frontier, then to divide into two 
columns, cross the Lauter, take up a position on the opposite 
bank, and establish connection with the neighbouring columns. 
Two light batteries were attached to the guard. 

While marching on a single road one battery was detached 
to the vanguard and marched with its support, being pre- 
ceded by two squadrons and six companies, and followed 
by a battalion. The other battery followed at the head of 
the main body of the advanced guard, but covered by a 
battalion. On reaching the neighbourhood of the river a 
division into two columns was made, one battery being de- 
tached to each. 

Advanced guards were generally reinforced with guns 
before an engagement. Thus the two batteries of the 11th 
army corps, on the morning of Woerth, were strengthened by 
two others sent forward from the divisional artillery. 

The advanced guard of the 13th division (1st Oerman 
army) crossed the frontier with one light battery near Saar- 
brucken, but on hearing the sound of heavy firing at For- 
bach, which it was approaching, another battery was added. 

General tactics of an advanced guard. — ^An advanced 
guard must not let itself be stopped by demonstrations of 
small bodies of the enemy. One of Frederick the Great's 
maxims was, * Never haggle with the enemy's light troops.' 
The leading line of cavaby or infantry should at once be 
strongly reinforced, and the enemy driven back without 
delaying the advance of the main body. Generally speaking 
a vigorous offensive is desirable when the enemy is first seen, 
and this is a good argument in favour of strong advanced 
guards. Even when an enemy is in force, it is best to attack 
energetically and drive him back as far as possible. The moral 
effect of the attack of the leading troops of on q^^«sssx!C)% 
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force is very greiit. It impoaes on an enemy and enables 
strong localities to be temporarily captured, which modem 
flreanus ought to onable one to bold defenHiTely, at all 
events, for a. short time. If an enemy is formed in position 
the advanced guard 'commences a reeo7ttuiit)'rn^ miction icith 
tbo object of gaining information and finding oat bow the 
enemy occupies the ground. The guna come into action at 
long range and fire slowly while the cavalry work towards- 
the fianks and reconnoitre. 

Great care must, however, be taien not to interfere with 
the planB of the leader of the main body by getting so deeply 
committed in an action with superior forces aa to be unable to- 
extricate the advanced guard without involving the whole 
main body in an unlooked-for battle. The battle of Spich- 
eren may be instanced as an example of the evil effect of an 
advanced guard action raatily entered upon. The chief 
command during the battle changed no less than three times, 
battalions were hurried forward one after another, and it 
finally concluded with the barren result of a dofoatod enemy 
retiring without further loss than that incurred during the 
action — a loss less than that of the victors. In this case it 
was not the intention to attack the enemy on that day. 

When the advanced guard is obliged to act defensivdy by 
reason of the attack of a very superior force, its duty is 
to hold its ground at all hazards. The main body ot the 
advanced guard must take up as strong a position as possible, 
strengthen it artificially, and delay the enemy till the main 
forces come up. In assuming a position care must be taken 
to leave ample space for the main body to come up in, and 
its line of advance should be left clear. 

Cavalry and guns would generally be on the flanks of the 
line, and the guns must be sacrificed rather than retire. 

The task of defence is rendered the easier from it being 
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should have previously noted the strong and weak points of 
the country when passing over it. If possible, the action 
should take place to one flank or the other of the main line 
of advance. It will be thus evident that an advanced guard 
action will be characterised by either a vigorous offensive, a 
manoeuvring action, or a defensive engagement, according to 
the strength and dispositions of the enemy met with. It is 
apparent that to gain early information about the enemy is 
of vital importance, in order both to carry on the advanced 
guard action and enable the general of the main body to form 
the best plan. When this information cannot be obtained 
by the leading scouts or cavalry, it will be the task of the 
advanced guard to elicit it by alternately threatening and 
manoeuvring with the troops in hand. 

The advance guard of an infantry division. — The prelimi- 
nary combat is in the generality of cases the function of an 
advanced guard. It is necessary to examine briefly the 
different ways in which an action commences imder vary* 
ing conditions, and to study especially the part played by the 
artillery. For the sake of simplicity the advanced guard 
of a division is first considered^ as it would in most cases be 
composed of a single battery. 

Take the case of a division marching to meet an enemy* 
The cavalry of the advanced guard will be well out to the 
front reconnoitring to find out where the enemy is. It will 
first meet with the hostile cavalry, and, according to the 
opposition encountered, obtain more or less intelligence. 

Sufficient information can, however, be rarely gained ; the 
cavalry, even if successful, will inevitably be checked by the 
outlying infantry, and it will have to take ground to the 
flanks, leaving the advanced guard to complete the informa* 
tion by an offensive reconnaissance. Whether the enemy be 
advancing or retiring, or prepared to make a stand, a moment 
must arise when the bulk of his forces prepared for fighting 
is covered by some advanced troops in front, and it is the 
struggle with these advanced forces which forms the pre- 
liminary combat. 

Before this moment arrives, an advanced guard ma»^ \Ns>f^<^ 
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BOme little fighting in driving in the infantry support* of ai 
enemy's advanced, guard, or preBsing hia retreat, hut in Kuch 
oases it becomes a, struggle for localitiea where small forces 
are engaged — a species of vrarfare whicli will be dealt with 
subsequently. 

It is after thia petty warfare, after the clearing of tlio 
ground by the advanced guard troops, that its true function 
becomes apparent, which u to recoimoitre sufficiently the 
main force of the enemy. 

Enlightened by the result of this reconnaissance, tlia 
general of the division is able to decide whether to larry out 
the attack or refuse the fight and act on the defensive if 
pressed. Viewing the advanoed guard duties in thia manner, 
it will be evident that an advanced guard action may partake 
of an offtnaive or defaudvn character, and may change from 
one to the other. 

The attack. — Assuming that the cavalry on both sides 
have of necessity cleared away from the front, and that 
the space between the contending forces Jias been freed of 
all petty detachments, by a vigorous forward movement the 
advanced guard comes within striking distance of the enemy. 

The commander of the advanced guard, partially informed 
of the state of affairs, rides well forward accompanied by tlie 
major of the battery. The position of the enemy's advanced 
posts are noted, and the artillery officer made acquainted 
with the proposed plan of attack. 

Themajorwili then proceed to bring his battery into action 
(Chap. VIII.). It must be recognised that the preliminary 
combat will take place between the advanced guard and the 
advanced posts or outlying troops of the enemy. It will 
not be possible to push the infantry forward mider the &re 
of the main position, and the battery must keep out of the 
effective fire of its guns on account of the risk of being over- 
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objectionable. The enemy's position is not sufficiently well 
determined to make it clear that an enfilade fire from a flank 
would be advantageous, and the risk from attack in an isolated 
position would be great. 

The actual distance from the enemy's outlying posts at 
which the guns come into action depends mainly on the 
groimd. Care must be taken to keep outside the infantry 
fire of the advanced posts and the artillery fire of the main 
position. These conditions will generally be fulfilled by a 
distance a little short of a nule from the point of attack. 

Progress of attach — ^As the infantry advance and get near 
the guns, they deploy for attack, and it is the first duty of the 
artillery to cover the deplojnnent. If the advanced posts of 
the enemy are furnished with artillery, the guns of the battery 
should be directed upon them. If skirmishers are out in 
front, they should be shelled with shrapnel. The infantry 
of the attack gradually advances, and their progress must 
be helped if necessary by the vigorous fire of the battery 
against the point of attack. As the reserves of the infantry 
line pass the guns, the battery will probably have to advance, 
but it must in no case come under the decisive fire of the 
artillery of the main position, i.e., nearer than 2,500 yards. 

The progress of the advance will inevitably be checked 
either by the fire of the main position or the inability to 
drive in the advanced posts. Nothing more can be done till 
the main body arrives on the ground, supposing always that 
the enemy remains in force. It is the duty of the advanced 
guard to ascertain this, and not to be checked by mere 
demonstrations. 

Duties of the majoi\ — ^As a general principle the officer in 
chief command of any small body of artillery accompanies 
the commandant of the troops until he receives his orders to 
bring the guns into action in a certain locality for a definite 
object. After this he remains with his guns, and is personally 
responsible for their subsequent employment. If the chief 
commander changes his plans, he must inform the officer 
commanding the artiUeiy. 

Glwice of position, — In an advanced guard action tha 
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position to be tnkoa up will be generally » 
point to which the officer in chief command has persona 
reconnoitred. Tlie major will therefore have ample time to 
esdniine and choose the ground. 

In chooaing a, poaitiun (Chap. VII.) special care should 
be taken that it is a strong one for defence. The offeneive 
power of the advanced p^uord battery is but httle, while, if 
forced to take the defensive, it ia of tbe utmoat importance 
to be able to hold its ground, and afford a solid point of 
support for the infantry. The battery will be received in 
position by the major according to the principles laid down 
in Chap. Till. If he has not had the opportunity of exa- 
mining the ground over wliich the battery must advance, 
the trumpeter who takes the order back to the captain should 
be directed to traverse that ground in his gajlop, ao as fjj be 
able to give some idea of it to the oiiicet in charge of the 
battery. 

It should be remembered that, if the ground is open and 
does not afford cover for the advance of hoatilo skirmiahatB, 
a battery can defend its own front. When an attack on the 
llanka is threatened, a change of front to meet it can be made, 
or the battery may take ground to o flank and get near to its 
own supporting troops. Under no circumstances should the 
advance guard battery retire, unless an obvious mistake has 
been made as to the proper place in whicli it should have 
come into action. 

In many cases, and especially when the position taken up 
by the artillery of the advanced guard is favourable for com- 
mencing the main attack, the divisional or corps artillery 
will be sent forward to support the advanced guard, as the 
batteries can move to the front more quickly than the infan- 
try. In such cases the artillery becomes at once the principal 
arm, and the rest of the advanced guard will act duefly in 
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CHAPTER X, 

THE ATTACK OP A SMALL FOBCE SUCH AS THE THKEE OR 
POUR BATTERIES OP DIVISIONAL ARTILLERY. 

Preliminaiy — ^First deployment — ^Advance of the batteries — ^Position 
advanced to— Independence of advanced guard battery — ^The recon* 
noitrmg position — Advance to the first fighting position — Distance 
from enemy of this position — Details as to position — Description of 
the opening of an attack — ^Preparation for advance — ^Progress of the 
attack — ^Advance of the infantry — ^Example — ^Necessity for guns to 
advance with infantry — Distance to which guns can advance — ^The 
second artillery position — ^The advance from first to second position 
—The assault — Ck>nduct in case of success or failure — ^The position 
taken up during the action— General duties of commander— Move- 
ment of the batteries— Into position — Changing position — ^March 
formations — ^Fire discipline— Nature of fire — Bapidity of fire — Object 
to be fired at— Supply of ammunition — Divisional reserves — Army 
corps reserves — Commissariat reserves. 

Frdimvnary. — In coiiBidering the duties of artillery in 
the attack let us first take the case of a comparatively small 
number of troops, such as an infantry division of about 8,000 
men, with its three or four batteries of divisional artillery. 

The advanced guard, as has already been shown, takes 
part in the preliminary combat, and endeavours to push back 
the enemy's advanced posts and expose his actual position. 
Before a regular engagement a moment will arrive when the 
advanced guard is definitely checked, and can do no more 
than hold its ground and await the arrival of the main 
body. 

During the preliminary combat the general of the division 
would, with his staff; advance to view the progress of the 



tba ream- I 



144 JIBLD ARIILLEAY. 

Gghting, and collect all the infoimation trhich the i 
mim&sux of the cavalrj or the offensive action of the advanced 
guard httd pTodaccd. He then decides whether an attack is 
likely to he attended with succesB, or whether the combat 
ahonld be refused, or t«mporarilf delayed till larger bodies 
arrive in support. 

Fir^ deploymtwt. — Aisume that an enemy baa made a 
definite stand, and that an attack with the whole of the 
division is decided upon. The actual plan of attack cannot 
yet be formed, but the deployment of the main body must be 
ordered to take place. A decision must be at once arrived 
at as to where this deployment ia to be made, whether 
oppoaite the front or flanks of the position. The lie of the 
ground, the manner in which an enemy has apportioned Ms 
troops, and the dirod;ion of his line of retreat, will mainly 
affect this question. By this deployment of the main body 
is meant the coUection of the division into a flrat, second, 
and third line of battalions at a spot out of lange of the 
enemy's artUlcry fire. The force ciiu then be moved, if 
necessary, to a flank before assuming with the front battalions 
the normal formation for attack. It would be a mistake to 
assume the regular attack formation too soon, as a change of 
direction or an alteration in the plan of attack is, in the 
modem extended order formations, very diflicult to carry 

The time neceaaaiy for a division to deploy from its line 
of march obviously depends on the numbers and the marching 
formation. As soon as the position of what may be called 
the reiidezwus is fixed, the commander of the artillery is 
acquainted with the fact and the probable plan of attack as 
far as it can be foreseen. It may happen that the advanced 
guard has been forwarded an exceptionally long distance from 
tho main body, or that a decision cannot at first be arrived 
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ei\em\fs artillery at least partially before any frontal attack 
of the infantry is delivered. 

Admince of the "batteries, — ^It is evident that tha battle must 
commence with an artillery duel of more or less long dura- 
tion. In order that a superiority should be gained over 
the guns of the defence, every available battery should be 
brought into action, and it appears a mistake, in the case of 
small forces, to attempt to keep any gims in reserve. The 
divisional batteries would be marching near the head of the 
main body of the division, and usually preceded by a small 
infantry force, such as a battalion. Before the combat the 
batteries would be formed in fighting order, each with its first 
Echelon of two waggons, the second Echelons being massed 
together in rear under the command of a specially detailed 
officer. 

On the order for advance being received the guns at once 
deploy, if the ground admits of it, into line at full interval, 
and proceed at a rapid pace by a direct forward movement 
to the position indicated by the officer in chief command. 

Locality of position, — ^Pursuing the course of the ordinary 
fight, it must be remembered that the advanced guard battery 
is in action, just within range, beyond the eflfective fire of the 
artillery of tJie defence, at a distance from it of some 2,500 
yards. On one flank of the advanced guard battery will be 
the main body of the advanced guard infantry, the whole 
force being presumedly checked and holding its ground in 
the presence of a superior force of the enemy. 

The divisional batteries have to come into action on one 
flank or the other of the advanced guard, and at about the 
same distance from the enemy as its battery. In determining 
the proper flank to come up on, the following considerations 
should be kept in mind. 

The artillery commander should try to place his guns as 
nearly as possible in the middle of the front of advance of the 
division. By attaining this position the flanks of the guns 
are covered by the approaching infantry, and it will be rarely 
necessary to have any special escort. To get away to a flank 
is dangerous, and exposes the guns to an eQA\fi^^ ^^^hib^s.^ 
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while it ifl impossible to support them except by cavalry. 
Under exceptiotud circumstances an advantage may be 
obtained by enfilading a portion of the enemy's line, and 
this may, very likely, be done afterwards ; but it must be 
remembered that the object of the artiUery is to dear the 
way for the infantry, and that can be most effectually done at 
first by directly battering the enemy's position in front of it. 
Owing to the limited amount of ground covered by a division 
in its attack, the centre and both wings of the enemj 
opposite to the line of advance can be swept by fire from a 
central spot. To gain, moreover, the dubious advantages of 
an enfilading position at long range, the batteries themselves 
will have to make a flank movement and be exposed to a 
destructive fire while doing so. 

In order to gain their position it will be obvious that the 
divisional batteries will come into action either 

(1) On the unoccupied flank of the advanced guard batteiy, 
in which case all the guns of the division will be massed — ^a 
result most desirable — or, 

(2) In line with the advanced guard battery, but with the 
infantry of the advanced guard separating it from them. 

Independence of AM. battery. — ^Although the divisional 
batteries thus come up to the advanced guard battery, the latter 
does not fall at once under the control of the commander of 
the larger force. Of course all details as to ranges and effect 
of shells is obtained from it, but the advanced guard batter^ 
has still to work with its own troops under the comnntnd of 
the leader of the advanced guard. No artillery officer can 
take it away from its already defined duties, and the battery 
should continue to work with the advanced guard troops till 
the end of the action, unless it obtains an order from the 
general commanding the division to a contrary effect. 

The recm^naitring podtion, — The whole of the guns are 
now in action at a long range from the enemy's main position, 
and commence a slow fire with two principal objects : (1) to 
find out the exact position of the enemy's batteries, and 
(2) to keep down the fire that had hitherto checked the 
advanced guard in its forward movement. As a necessary re- 
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suit of the powerful aid afforded to it, the infantry of the ad- 
vanced guard are enabled to push forward some 500 or 600 
3rards, and drive in the advanced posts of the enemy in front 
of them. In the event of there being artillery in the advanced 
posts, or if a point in front is strongly held, such as a farm, 
wood, or village, a concentrated fire of the guns combined 
with a forward movement of the advanced guard infantry 
should be able to clear it without difficulty. The action of 
the guns in the recomwiiriiig position may be assumed in all 
cases of small engagements to result in the driviiig m of the 
enemy* 8 advaniced posts. As soon as the enemy's skirmishers 
have been driven back and the advanced guard affords a 
sufficient support, the whole of the guns are pushed forward 
rapidly to iheir first fighting position. 

Advance to Hie fi/rst fi^hti/ivg position, — ^It may often happen 
that the enemy's outlying troops are few and unsupported, 
and that there is no necessity to come into a reco^inoitring * 
position. The commander of the artillery must form a 
decision on this point, and if he thinks the troops of the 
advanced guard can give him sufficient support, he should, 
without delay, push at once into the first fighting position. 

It may happen that the advanced guard battery has 
already been able to get into the first fighting position, in 
which case the divisional batteries come up on that flank 
of it from which they can most effectively aid the infantry 
attack. In the ordinary case, the advanced guard battery 
should limber up from its reconnoitring position and advance 
with the other guns, while the advanced guard infantry place 
themselves as far as possible as a support to the massed 
batteries. 

It is obvious that before coming into action in the 
fighting position, whether it be done at once or with an 
intermediate stage of a reconnoitring position, the officer 
commanding should know the direction of the infantry attack, 
and place his guns accordingly. The difficulty as to knowing 
where the guns are to come up is really not great, as it is 
virtually fixed by the action already taken by the advanced 
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• BMtake, and hnv ottered into 
t p«i of tliiB «n eiBj *» line where it b 
bbrioa that the inatii pvt <rf tbe ^b wQl not take pkoe. 
In aoeh a om, howrerm , Qw ■■'^«fc» voold be »een befme 
the drriaioBal battenM eommwice llijeir adTsnoe, mad the 
oommander mnild st once lead Ibe gnna to a ree wM iaitriwy 
poMHim in aootlMr put of tfie fidd, trusting for snpport to 
the nearest svailaUB botqw, and leavii^ the advanced guard 
to extricate itaelf gradnaHy from iti fobe Ktatticfn. 

Didaiice of firtt fyhting po*Hi<ru. — There sppean a good 
des»l of difference of opinion as to the dib-fajice of the fint 
poBtios of the attacking gmu from the enemy's line. The 
ntatii object of the artillery in the tirst place ie to Bilence the 
enemy's guns, which can be best effected by a heavy shrap- 
nel fire against the pertmi'itl of his batteries. With guns of 
the nnxlem type, shrajinc! is effecd're uji to 3,000 j-arda. 

')n the other hand, the guns from their first position 
fihould be able, without moving, to aid the infantry attack, 
and for this purpofie should be as far forward as possible. 
During the whole time that the infantry are deploying and 
advancing (which, in the case of a division, may be assumed 
to be from 1^ hours to 2 hours) the guns should be firing. 

Since 1870 the infantry weapon has been improved in 
range and accuracy, and long-range infantry fire up to 2,000 
yards cannot be entirely neglected. Such fire cannot, how- 
over, prevent batteries coming into action, and it is only 
those infantry pushed out in front of the enemy's line whose 
mlvancD up to effective range (about 800 yards) hss to be 
feared. As long as the batteries have sufficient support — 
such as that afforded by the infantry of the advanced guard — 
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A consideration of these facts will show that the first 
position of the attacking guns is not, to any great extent, 
dependent on the power of the gun or the rifle, but that it 
^Jumldjbe as iiear the en^emifs position as praMcdbUj provided it 
is twt so near as to render possible an attack from a body of tlie 
eivemy^s i/nfant/ry superior in strength to that of the gv/ns and 
their escort combined. 

The nature of the ground has naturally a good deal to do 
with the matter. Artillery, to obtain good effect, jnust be 
brought into a position which combines as many as possible 
of the advantages mentioned before (Chap. YII.). 

It would appear, then, that at a distance, roughly judged, 
of a mile from the eneftmj^s mam defensive line, the best ground 
available should be chosen for first coming into action. It 
seems a mistake to push much closer, because an enemy can 
from skirmishers sent out in front of his position maintain a de- 
structive independent fire ; and if the gims have to keep down 
this fire they will necessarily be diverted from their proper 
mission, which is to subdue the hostile artillery. On the 
other hand, the fire of field guns at a range of a mile is very 
effective, and a distance of 200 or 300 yards either more or 
less makes little difference in the effect of their shells. 

Effect of general's plan on position, — It is one of the main 
characteristics of the modem fight, that against a good defen- 
sive position a frontal attack of infantry is impossible unless 
•aided by a very powerful fire from the artillery — a fire 
suf&cient to subdue, to a great extent, both the artillery and 
infantry fire of the defence up to the decisive stages of the 
fight. To obtain such a fire from the limited number of guns 
attached to a division is not possible. Hence, with small 
forces, there will be made against a strong position an attack 
on the flank, with a feint against the front, or a combined 
front and flank attack. 

Wlien a position is not strong, and the groimd to be 
advanced over is favourable to the attack, the main force may 
be directed against the front, the cavalry and reserve troops 
being prepared to act against the flank in case of success. 
Whatever may be the plan of the gj&iiet«3L^*\\»TB»s^.\3fc^s».- 
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mentbered thattho front covered by the troops in their fnr- 
wnrd movement is limited bjthe numbera available. In the 
case of KJi English division, in the raoet extended formation 
there cannot be mure thaii four battalions (including the 
iidvanoed guard battalion) in front line. The nctual Hpace 
covered by the front of the attack will not exceed at the 
moat 1,400 yards. As the front of attack is au limited it is 
evident that from a central x»a'tion the fire of the guns can 
eSectunllj aid the advance from edther flank. In the case of 
small forces, then, the main position of the guns is always 
evident ns soon as the general front of attack is nmde known. 
Whether the attack be made in one continuous line or with 
an interval to allow space for the guns, the position of the 
1 latteries should be as far as possible in the middle of the 
projected attack formation.' 

Description of an offeitsive action. — For the sake of clear- 
ness let ns ioUow briefly the ordinary course of the attack 
of a division made against troops defending a position. 

While the advanced guard action is going on, the general 
of the division forms his plan of attack. The result of hta 
decision is at once made known to the oificer commanding 
the artillery, wlio brings up his batteries as before mentioned. 
Orders are at once sent to the infantry on the march to 
deploy in the preparatory order for battle. The preUmi- 
nary order for battle is in all armies the same, and consiats 
of— 

(1) A front line of battalion columns at deploying intervals, 

(2) A second line of battahon columns. 
{3> A reserve. 

The actual forming up of the troops on the march on 
the head of the column will take some time, probably at least 
.in hour. The assumption of the r(wi«:wo)(s formation does 
"mply that the head of the column should halt, but 
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The number of battalions in the front and second line are 
definitely stated, and the general line of advance of the 
whole or portions of the front line pointed out. While these 
movements are taking place the general will probably be with 
the advanced guard, taking position on some point where he 
can most efiectively superintend the course of the action, and 
will point out clearly to the advanced guard leader the part 
he has to play. 

As the advancing infantry come under the artillery fire of 
the enemy, which takes efifect at some 2,000 to 2,500 yards, 
the front battalions assume the regulation attack formation. 
It is at this stage that the last definite orders can be given 
by the general in command as to the plan of attack of the 
leading battalions. 

The fighting line of the first battalions with its supports 
and reserves (vide F. E. Part III. s. 42) presses forward, but 
without hurry or doubling, and, utilising all available cover, 
gradually comes up to and passes the guns in their first 
principal position. 

The actual distance to which the first troops in open order 
are able to push forward depends on the character of the 
ground, and the amount of efiective fire the enemy can bring 
to bear on it. The advance of the infantry should not, if 
possible, mask the fire of the guns. The infantry should not 
be ordered to make its decisive adoance untU the artillery of the 
defence is to a considerable extent silenced. 

It will thus happen in all engagements that there is a 
temporary check, the front line of the attack lying down 
and utilising cover while the artillery duel is proceeding. In 
ordinary cases the reserves of the leading battalions will not 
pass the line of the guns. 

The infantry of the advanced guard will generally at this 
period be somewhat further advanced. 

Owing to the great extension of modem fighting forma- 
tions the front line of attack is now absolutely committed to 
a definite task, and it is very difficult for it to make any but 
direct movements either in advance or retreat. The second 
line of battalions and the reserve are atill '«^VL\sv\«s^^^Bc^ 
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can be shifted so aa to prolong the line of attack or take 
ijTound to a flank. 

The front line ot the attack formation will ineritably be 
seen by the enemy, but the actual point sguust which the 
attack is intended to be presaed is not known, and to conceal 
the dispoHitiona of the second line and reserves till the last 
possible moment should be the special care of the gener^. 

PrqtaraUon, for iht attack. — When the commander of the 
division thinks that the enemy's guns ai^e sullioiently sub- 
dued to admit of the iufontry advancing he makes known the 
fact to the artillerj' commander, and pointa out the portion 
of the enemy's position against which the attack is to be 
dehvered. 

Tlie lire of all the batteries except, ojtf ia now oonvei^ed 
upon the point of attack, and some little time is allowed for 
the fire to take effoot. The actual delay at this period 
depends upon the manner in which the enemy ia holding the 
position at the point threatened, and the apparent effect of 
the fire on his artillery and infantry in the vicinity. The re- 
maining battery, which will for choice be that belonging to 
the advanced guard, should be directed to sweep the whole of 
the rest of the line of the enemy's guns, and prevent them 
sliifting their position to meet the forthcoming attack. 

Progress of the attack. — As soon as the attack ia ordered, 
the leading battalions push forward rapidly without firing. 
The skirmishing lines come almost at once under the aimed 
fire of the infantry of the defence, and it is this fire that 
the artillery have now to subdue. 

The whole of the gw>s, as soon aa the advance is made, 
accordingly turn their fire on the enemy's infantry in the 
vicinity of the point ot attack, and neglect for the time 
being the artillery, 

Advaitce of the infantry.- — The resisting power of the 
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attacking troops will be subject to both the infantry and 
artillery fire of the defender. To this fire the guns of the 
•attack alone have to reply, and hence the necessity of con- 
centrating all the fire of the guns on the point of attack. 
The infantry pass forward as rapidly as possible without firing 
in such formations as enable them to advance with the least 
loss. 

When the limits of the third zone are reached, when the 
aimed fire of the defending infantry becomes effective, which 
may be assumed to be at about 800 yards, the leading in- 
fantry find it more and more difficult to get forward. The 
skirmishers have to double and gain ground in advance by 
the short rushes of alternate small bodies, such as companies 
and half -companies ; as each small body halts a vigorous fire 
is opened on the enemy's infantry, and a further rush then 
made. As a natural result of the checking of the first line 
of attack, the supports and reserves of the line begin to 
close on the front, and, being in the fire-swept zone, have to 
split up in small columns and utilise cover as far as possible. 
Gradually the supporting line, as checks occur, comes up into 
the front line and increases its density and firing power. The 
reserve troops assuming a loose line formation quickly advance, 
and when the whole three lines are practically closed and 
form a dense mass of skirmishers, some 200 to 300 yards from 
the position, a rapid continuous fire is kept up for a few 
minutes, after which the whole advance in a charge and 
strive to establish themselves in the enemy's position. 

The extended character of the attack formation, and the 
impossibility of officers remaining mounted under infantry 
fire, render control of the fighting line very difficult. Solid 
support of some kind is needed, and artillery is the only arm 
that can furnish it. The fluctuating nature of the infantry 
attack, and the consequent need of some stable support, are 
perhaps best understood by following the narrative of a regi- 
mental officer, who gives the subjoined characteristic picture 
of the conduct of his battalion at the battle of Woerth. 

EocampU, — * When we came within range of the enemy's 
fire, the leading section of my company formad\EL^^KCKfia^ccs!>% 
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order, rmd the other two Bections foUowod ui close formation 
at A slinrt distance. In front of ua there was already a lino 
of akimiishera. On arriving near the base of the hill (on 
which the French were posted) I saw the sIdniUBhiiig line in 
front of me come down the hill at full speed, evidentlj', at I 
thought, followed by the enemy at their heeb. I made my 
ekirmiahers halt, in order to detain the purauing enemy to 
the utmost. When tlie repulsed Bldrmishera reached us 
and had halted, I learnt from a man— there was no officer 
at hand^tliat the French had attacked them with greatly 
superior numbers, and forced thera to retire. We waited, 
however, in vain to see the enemy appear on the hiD — no 
one came ; there were only some of the enemy to be seen 
half -left in front of us about 500 paces off. Nevertheless the 
men fired all they could : I tried to prevent them as much as 
possible. Then there came along the tine from the right a 
summons, given by signs from the offloera, to endeavour to 
storm the lieiglits. The whole line went up the hill wilJi 
hurrah.'! and a fabuloualy rapid fire. 

' Arrived aboTe, we saw dense lines of the enemy's skir- 
mishers, at a distance of about 400 paces, run away with the 
utmost rapidity and disappear behind the nearest wave of the 
ground. 

' We followed as quickly as possible. Then suddenly the 
advance stopped, and our whole line turned round and ran 
away. The fact was that the French had made an attack 
with reinforced swarms of skirmiBhers which liad repulsed 
our right wii^. 

'After about 200 paces we succeeded in bringing our 
line to a stand, and .... kept up uninterruptedly a very 
iiot tire. We now £^in went forward after having calmed 
our men as much as possible. This time the French let us 
approach to within about 200 paces and then fired : it was a 
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to press forward was impossible, and all souglit cover. A long- 
fire fight now ensued. We then distinctly saw some French 
closed battalions approaching for attack. This was too much 
for our men. We did not actually run away, but the whole 
line went slowly back. 

* We had already retired some 150 paces, when all at once 
we heard the bugle call for the ** whole to advance." 

* At the same moment we saw some closed battalions of 
Wurtemburgers approaching. This was suf&cient to make all 
go forward with renewed life. We went against the enemy 
with ever-increasing speed. The French turned and then 
ran away.' * 

Necessity for g\ms to advance. — Support to the infantry in 
the advance must be afforded by the guns, and the only way 
to give that support is for the artillery to accompany them up 
to the point where the infantry fire of the enemy becomes so 
deadly that it is impossible to bring the guns into action. 
It may be urged that from its first position the guns may, 
under certain circumstances, be able to fire up to the close of 
the action. This, however, will rarely be the case, as the 
infantry in its advance will, at some stage, mask the fire. 
Even, however, if the guns can continue firing, they should 
advance, if the ground permits of it, on account of the moral 
effect. A bold advance of guns dispirits the opposite side, 
while their immediate presence animates and strengthens the 
infantry in their time of need. The noise of the discharge, 
the violent explosion of the shells, and the steadiness of guns 
in action, combine to cause an effect on the courage and 
nerves of the soldiers, wholly incommensurate with the actual 
destruction caused. 

Moreover, when guns are close at hand, they can partici- 
pate with greater ease in the varying phases of an action, and 
turn their fire to aid a local success, or cover a retreat with- 
out any delay. 

It may sometimes happen that an infantry advance is 
made over a valley, such as at the battle of Woerth, when 

I The Frontal Attack o//n/an<ry.— Newdigate. 
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the gtuu were unable U> advtmce with the infantty, but oohM, 
from their first position, fire orec their heads with eafetf ; 
or a case tnay occur, oa in attacking the Moatretoat redoubt 
where the ground is too broken to admit of the guns gettii^ 
forward at all. In such cases the disadvantage of a position 
in rettT becomes speedily appurent. At the most critical st^^ 
of the action the artillery hare to cease firing, beii^ unable 
to distinguish friend from foe. 

IHsta^u:^ to tchkh ifuiw eon adBaruf. — There is no doubt 
that in the last few years the precision of the infantry arm 
has increased. It does not appear, however, that this will 
materially affect the distance fi'om an enemy at which bat- 
teries can come into action. The disturbing Infiueucea of 
actual war render usele^ the calculations of the practitw 
range ; and in the case of a large target like a battery, a mau 
who cannot hit one with a Chassepot ri£e, is not likely to do 
HO with a more modem one. There will, of courao, be ex««^ 
fwnal Cftsea, where batteries have their pcrsowtd shot down at 
1,000 mid 1,200 yards. 

The ordinary experience of warfare shows us that batteries 
can come into action, and remain in action, at a distance of, 
ruiighly speaking, 800 yards from an enemy's infantry. 
From every battle of the 1870 canipa^ can be drawn an 
instance. Among others may be cited the advance of two 
batteries up the Rotherberg at the battle of Spioheren, coming 
into action at 800 paces from a powerfully entrenched position. 
In the battle of Mara-la-Tour ' the advance of the French 
skirmishers from tlie Tronville copses was completely 
ju:rested by common shell at ranges of from 900 to 1,000 
paces. ' ' At Gravelotte the attacking batteries were formed 
np at from 800 to 1,000 paces, when possible. 

Undoubtedly this pushing forward of artillery subjects 
them to considerable loss, but guns can continue firing after 
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battle to secure the common end of victory ; and the forward 
position of batteries, though attended with risk, is absolutely 
necessary in order to eflBlciently aid the infantry attack. 

The distance of the second artillery position will, of 
course, vary slightly, according to the ground. . Cover may 
admit of guns being run up by hand to exceptionally close 
ranges. When the enemy's troops are much demoralised, or 
are of inferior quality, boldness in advance may be used 
with advantage, as was evidenced in the later phases of the 
Franco-German war, and more recently in Egypt by the 
horse artillery with General Lowe on the 28th August, and 
a portion of the field artillery at Tel-el-Kebir, where bat- 
teries passed over the parapets and cleared the trenches by 
their fire at close quarters. 

Advatice from first to second position. — ^As the infantry 
attack proceeds, the gtins have then to advance from their 
first principal position, about one mile from the enemy, to a 
second position, some 800 yards from them. It will be rarely 
possible to make this advance all at once, and there will 
generally be an intermediate position. 

There is no absolute rule as to the time when the advance 
should be made, as it will obviously depend upon the course 
of the fight, the facility with which the attack progresses, and 
the extent to which the guns become masked. 

As a general rule, it may be laid down that the advance 
from the first position will take place when the reserves of 
the leading battalions pass the guns, and that the point 
moved to will be a little in advance of the leading skir- 
mishers. It will occasionally happen that the advance of the 
skirmishing line forces the guns to cease firing. In such a 
case they should limber up and advance ahead of them, the 
movement being covered by any guns which can still continue 
in action. 

A change of position thus made, which should be at the 
least 500 yards in advance, will bring the guns about half- 
way between the first and second artillery positions. A 
similar advance forward is made from the intermediate to the 
second artillery position. 
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llieasiavlt. — From the aucujid poaitloa soioe 800 jr&rcLt 
ti-oui the Miemy'a line a heavy fire it diractod on tha point of 
attack. Tliuee guns whose fire is masked, turn tlieir atten- 
tion ou the reaei-ves or auj freah guns coming into action. 
It will Bometimes happen that at this critical period of the 
infantry fight the batteries have to ceoae Sring, owing t« 
their inability to difitinguish friend from foe. All moments 
of delay Bhbiild be u»ed in filling up tlie liniberG with ammu- 
nition, lu ainall actions the artillery will sometimea be able 
to limber up and cuine into action ou a floiik. The great prin- 
ciple is that all arinB should unite in striking the final blow. 

A iUicceai. — Wlien the attack is BuccesEful, and the leading 
infantry have turned the enemy out of his front line, half 
the batteries should at once go forward to the position taken, 
and come into action to protect the attacking troops from 
counter-assault from the enemy's reserves. The batteries 
already In action cover of course the movement as far as 
posaihlo with their fire. 

At tliifl stage there may bu a temporary check, and the 
infantry may be at points driven back. The advandng 
liatteriea, if thoy have not arrived in their new position, 
come iidu adtou where they are, and thuii afiurd support. 

Wlien tlie infantry are firmly established in the enemy's 
lines the rest of the guns at once advance forward. 

It will thus be seen that it is the duty of a portion of the 
guns to advance in close support of the infantry while the 
rumaiuder holds its ground, prepared either to advance in 
case of success, or cover the retreat in case of a check. 

It will frequently liappen in the case of small forces that 
on advance forward of the guns is unnecessary, and that they 
will be able to play their part effectively from the second 
artillery position, till the result of the action b in one way 
or the other decided. 
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the infantry and artillery arm so close, that but little latitude 
of choice is possible. 

In choosing the first position, a commander should treat as 
an essential the ability to powerfully counter-batter the guns 
of the defence and then protect his persormd and waggons as 
much as possible. 

The movements of the infantry in the preparatory attack 
are dependent on the guns. When, therefore, there is ground 
favourable and also unfavourable to the infantry, that flank 
of the advance guard battery should be chosen for deploy- 
ment which will least hamper the infantry in their forward 
movement. 

In taking up an intermediate and second position, all 
considerations must give way to the one object of accompany- 
ing and aiding the advance of the infantry. 

In the latter positions the guns have as a rule to fire 
against some decisive points and mainly against infantry. 
To have a clear range is about the only advantage that is likely 
to be easily obtained. 

Oeneral dniUes ofa/rUUery comma/iider, — The commander of 
the artillery, as before related, accompanies the general of the 
division in his preliminary reconnaissance, and will be a spec- 
tator of the advanced guard action. He will be told as much 
of the probable plan of the battle as possible, and have first 
pointed out to him the flank of the adwmced guard up to which 
he has to bring his batteries. 

The artillery commander has then to rapidly reconnoitre 
and choose the actual position, at the same time sending 
one of his staff to bring up the batteries. As a matter of prin- 
ciple, the senior artillery officer should receive the batteries in 
their positions and stop with them during the course of the 
fight. 

It is, however, of the greatest advantage that there should 
be complete accord in the conduct of the battle, and, there- 
fore, from time to time instructions from the general should, 
if possible, be received. If these cannot be procured without 
leaving the guns they must temporarily be left in charge of the 
next senior officer. 
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Information on the following ijointa should be sought 
for;— 

1. Thed'mf when the fighting position should be taken up, 

3, The general line of advance of the infantry. 

3. When the infantry commences ita real attack. 
' 4. W)ien the firt> of the guns is to be turned on the objecl 
of the assault. 

When the general does not give his orders on these points, 
the artillery leader acts on his own reBponsibility in carrying 
out the different inorements at proper times. 

In reconnoitring the first position to be taken up, the 
commander must see that sufficient support is afi'orded bf 
the troops of the advanced guard. The-rangos of all cou- 
Bpicuous objects should be leamt from the advanced guard 
battery and noted down on pajwr. The range-finding party 
already on the ground are set at work to gain au; additioml 
infonnation which appears necessary. 

It will be rarely possible to examine more than by view 
the ground in front, but the ground in rear over which the 
batteries have to advance shotdd be carefuUy scanned by the 
officer scut baek vntk the order to advance. 

In all cases of changing position the commander should 
go forward at the gallop and examine the position, and be 
ready to receive the batteries as they come up. 

Adeance of the batteries. — The divisional artillery will 
naturally he on the roads or lines of approach in column of 
route at the commencement of the advanced guard action. 
As soon IS the fight commences the batteries should form 
up on the Side of the rood, not necessaiily halting, but 
aaaemblmg, to iwait the order to advance and come into 
action. This movement should be effected out of range of 
the cnemj s guns 

At this time the batteries subdivide if they have not done 
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Into podtioii. — It has only to be remembered that the 
advance of the batteries, when coming into action, should he 
in Ime at full intet-vcdj and that, therefore, each battery should 
be formed so that the whole may form line without difficulty. 
Generally speaking, columns of half -batteries or of divisions 
is advisable, with as nearly full interval between batteries as 
the ground will permit of. 

The batteries advance in line at the trot when the order 
arrives and come into action simidtafieon^y on one flank of 
the advanced guard. By so doing, there is less danger from 
the enemy's fire. The advanced guard battery has already 
got the range, or, if it has not, the range should have been 
previously determined by a range-finding party sent forward. 
The commanding officer of artillery either rides back to 
the batteries and himself leads them into position, or gives 
the order for the flank battery to form on a pivot pointed 
out by him. 

The chief cases in which the divisional artillery should 
come piecemeal into action are when the advanced guard is 
much pressed, and the delay of a few minutes, caused by 
deploying, cannot be permitted ; or, when guns have to come 
rapidly into action out of a defile. In such cases an endea- 
vour should be made not to bring less than one battery into 
action at a time. 

Changing position, — ^All changes of position, when made 
under the effective fire of an enemy, must be in Echelon ; the 
major portion of the guns advancing from one wing or the 
other under cover of the fire of those in action. 

When the infantry are advancing forward, as would 
always happen when the guns are preparing to advance from 
their first fighting to an intermediate position, the ichdon 
'nearest the infantry will first advance. 

In the latter portion of the fight, when the musketry fire 
increases in intensity, and the advance is slow and at times 
checked, that Echelon advances which is suffering the most 
from the enemn/'s Jvre, 

Marching forrnations. — ^In coming into action and change 
ing position, the greatest celerity is required. Advances \<cUI 

M 
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nralfhamade for les« th&n 500 or more than 900 jmria, 
heoce it is not too much to exptct eitn pew* from the 
horses The vtmonf pate should be got out of field batteries 
consistent with keeping the bstt«iy well in hand. Unlike 
cavalry, the horses of field artillery rest when the men and 
guns nre in action ; therefore, rapid taorenient to the poaitina 
doe« not at a,ll unfit the batteries for combat. The lateral 
dispersion of an enemy'a shell is small, and the effect of both 
shell and bullets great with regard to the length corered 
by the projectile. Hence, all deep formations should be 
avoided. 

"When the ground admits of it, line at full interval should 
be Tised. When the ground is at all obstruoted, or when the 
advance Is not made directly, forw&rd columns of divisions 
are moat handy. In the case, which not unfrequently occnn, 
of beii^ able to bring up a battery by a Bank moremeot 
behind the crest of the slope upon which they are to oome 
into action, columns nf sections should be used. The guns 
cnn then be rapidly brought into action to a flauk, or if the 
ground admits of it, run up by hand. It is worth while t» 
remember that in all movements under fire roads ahoiild not 
he ificJ. The columns on roads must be necessarily deep ; 
the ranges to all parts of them are probably known to the 
enemy, and they had better be left to the ambulance 
waggons, supply carriages, and the impedimenta following 

Tlie majors commanding batteries should, in advancing, 
be about 200 yards ahead of them, so as to note and avoid 
any obstacles of the ground. 

Fire digciptiiie.—A]l the details as to fire discipline are 
carried out by the battery commanders upon the principles 
before laid down. Tliere remains to be considered the 
method by which the fire of aereral batteries may bo made 
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effective fire, that the range and effect of the shells should 
be correctly judged. When several batteries are firing at a 
similar object, confusion arises, as it is impossible to distin- 
guish the bursting of one shell from another. Again, the 
smoke caused by the discharge of some of the gims will 
inevitably impede the fire and hinder the observations from 
the others. 

In ordinary cases, the artillery commander will have 
ascertained the range before the batteries come into action, 
and will acquaint the battery commanders with it. The latter 
then regulate the fire of their batteries. When, however, 
the range has to be ascertained by trial shots, and when the 
object aimed at is so small as to render observation of single 
shell difficult, the artillery commander orders one battery to 
give the range, which will, for choice, be that on the lee- 
ward flank. 

When the smoke proves inconvenient, the order can be 
given either for a part of the batteries to cease firing till it 
clears, or for a slower fire in order to clear the front (in the 
case of the wind blowing towards the front of the battery), 
or for the fire to commence at one flank of the division. 

Nature of fire, — The officer in command will also give 
orders as to the projectile to be used. Putting aside case 
as a missile to be only employed in self-defence at close 
quarters, we have to consider when common and shrapnel 
shell are used. 

At some not distant date there will probably exist a shell 
of the shrapnel type which possesses both a percussion and 
time fuse, and which will be employed on nearly all occa- 
sions. With our present equipment, however, the use of 
the two kinds of shells is distinct, and is, for the sake of 
clearness, kept separate. Common sheU wiU always he used in 
determining the rayvge, and at distances exceeding 2,500 yards, 
so long as the present guns are retained. 

In the first fighting position, and the intermediate one in 
advance, the range, if necessary, is found with common shell, 
which is at once changed for shrapnel. In the more advanced 
artillery position, shrapnel should be used from the first* 

111 
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When guiw are strongly entrenched, or troi>pB a 
H'lttla or ctbstiwlcis, oimtmoii ehell can eontinue to be osed 
VVTien friendly troops are cro»«ing the front of fire, and in aL 
CABSB of firing over the heckds of troopB, invariably employ 
common eheU. 

Slirspnel, ns has been stated, is the projeiitile of tiie 
future, and should alwaja be used when piscttcable. When, 
from any cause, such as being exposed to a heavy fire, or 
luLving to aim nt a moving object, the accuracy of adjustment 
of the time fuse cannot bo depended on., use shrapnel with 
[lercuasion fuse. 

In firing from a large number of guns with shrapnel shtsll, 
it will be advisable that each battery regulates its fire so as 
to cover some 200 yarde in deptli of the enemy's position. 
A portion of the enemy's line will generally be concealed 
from view, and by directing the whole of the fire on tha front 
line, the supporting troops escape all but the badly aimed ehelL 

Tlie conduct of the fire of the divisional groups of bat- 
teries is here doiilt witli, but it muat be remembered that in 
the generality of cases the independefit action of the ad- 
vanced guard battery ceases when tlie division of guns 
I'civcliea its fii'st fighting position. The advanced guard 
Ih'ittery falls naturally into the command of the senior officer 
iif artillery except in gpedat cases, when an advanced guard 
t'liiliitiies fv j/ldji an indfpeTuietit p/iii. 

Jiiijiiditij of fire. — The general regulation of the fire in 
accordance with varying ranges and observed effects is the 
duty of the battery leader. The rate of firing is, however, 
"I'dored by tlie commander of the whole, and he has to de- 
Hidu wticn the fire shall be slow and when rapid. 

In ordinary cases, in the preliminary combat, and during 
tlie artillery duel, the fire should be eIow. Th jiru rapidly 
during the whole of an action \s 
iiiJ inniiliiiatfl e 
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(1) Masses of the enemy are moving within effective 
range* 

(2) Artillery is in^ movement or coming into action. 

(3) The decisive infantry attack is about to take place, 
and during any critical situation when the advance is being 
checked. 

(4) Guns have to act in self-defence at short range. 

(5) One Echelon of guns has to move forward under 
cover of the fire of those still in action. 

The object to befii'ed at. — The next important duty of the 
artillery commander is to fix the target at which each battery 
should fire. 

During the first part of an engagement the fire of a line 
of the enemy^s guns has first to be subdued. The line, if 
continuous, is divided into as many parts as there are bat- 
teries in the attack, and each battery is told off to its portion 
of the line, which should be that the most nearly opposite 
to it. When slow, accurate fire has had some effect, the fire 
of two batteries may be turned first on one section and then, 
after silencing that portion of the enemy's line, upon an- 
other. 

When the batteries of the enemy are separated, the fire 
of two batteries of the attack should, as a rule, be directed 
against one of the defence imtil it is silenced, when they turn 
upon another. 

When an enemy has only one battery in action, a con- 
centrated fire should speedily destroy its persontid. K there 
are two hostile batteries, one of the divisional batteries nhould 
join in with the advanced guard battery against the one it 
has originally been firing at, while the remainder of the bat- 
teries come into action against the other. 

In all long range firing it will be very advantageous if a 
post of observation is taken up some 300 yards to the front 
of one of the flanks. 

When an advance is made from the first principal position 
to one more in front, the first 6chelon of guns lias to esti- 
mate the range. This will be known approximately, as the 
distance advanced over can be judged. Tq ^'i^\ss^s^fc *^^ 
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y trial tlints, it will be adriaable to fire ft Bllvo 
of fiTim three to six guns at tlie eBtimated elevation. So 
time is to be lost, and tbe buTBting of a BiDgle shell saxj 
be diffioultr to see when there is much filing. The Russian 
regulations advise that, i» order to l<jse no time, the guns 
should be loaded before tlie advance is made. This can only 
be done with breecldooders. 

In tbe intermediate sjid findl positions of the artHlBry, as 
soon as the range is detenninod, cviicejihutkiti of Jin becomes 
ft necessity. The whole of the guns will have to be turned 
on the decisive point against which the attack is directed, or 
against the infantry or artillery tliat are impeding tlie ad- 

Wlien batteries of the defence are still troublesome, fire 
should be directed on one after another, aud the moat exposed 
battery, or that least protected, should be aSeneed _firtl. In aU 
other cfues of caneentration of Sre it is not necessary to da 

e than to point out the whole of the object aimed at to 



eacli battery commander, who o 
slirnpnel tire, the fuses being g 



3 the entire sjmce witli 
a aliglitly varying adjuat- 



II'iKufo. — -It the enemy oecupiei 
portion of ground where he is unt 
divide that ground into portions and assign one section to 
eivch battery. By such means the Gennan artillery at Sedan, 
unsupported, and with its back to the Belgian frontier, held 
at bay a great French force wliich attempted to break out 
uorthwiirda. Artillery officers should liave a thorough know- 
ledge of general tactics in order to jut^e what the enemy 
is likely to attempt, and what pai-t of the hidden area he ia 
probably occupying. 

Supply of ammunition,. — The manner in which batteries 
(il)lain tlieir ammunition from the waggoiia has already been 
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IG-pounder and seventy-six for the 9-poiiiider gtmsy as well 
as thirty rounds of small arm ammomtion for each infantry 
soldier. The gun ammunition is carried partly in the ordi- 
nary ammunition waggons and partly in wooden boxes packed 
in ammunition and store waggons. Fcfr matter of oonve- 
nience in supply each column is subdivided aa follows : — 

iG 16-pounder ammunition waggons. 

6 9-pounder ^^ ,, 

10 Small-arm ammunition carts. 

1 Rocket waggon. 

23 Carriages. 

rl2 Small-arm ammunition carts. 
8 16-pounder ammunition and store 
waggons. 

No.2Subdivi«onJ I ^Ponn^er „ „ 

12 Spare gun-camages. 

1 Forge waggon. 

! 3 Store waggons. 

1^28 Carriages. 

Pawitian. — The proper position for the divisional reserve 
when troops are engaged is out of fire some one ot two miles 
in rear of the centre of the troops it supplies. It will be 
posted under the direction of the general officer com- 
manding by the officer commanding the divisional artillery, 
who will make proper arrangements for its command and 
safety. It is an advantage to be near some conspicuous 
object, and the communications to the front in every direc- 
tion should be aa open aa possible. 

Reserves should be posted clear of all roads, paths, or lines 
of advance. 

The senior artillery officer will make known the exact 
position of the reserve to all the batteiy leaders, and also to 
the infantry brigades. In the event of any change being 
made he irill at once acquaint, by means of orderlies, all 
officers concerned. 

The supply of ammunition in the field has always been a 
point of the nknioat importance, and it is now evecL lo&sst&^Rk 
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than ever, owing to the great expenditure in the modem fight. 
Napoleon, writing to Berthier after the battle of Montereau, 
in complaining of the ammunition reseryea being kept too 
far to the rear, stated that an artiUeiy officer who caused 
the supply of ammunition to fall short in a battle merited 
the punishment of death. 

IhUy of commander, — ^The field officer in command of the 
reserve, after the position has been pointed out to him, will 
be responsible that every facility is afforded for sending 
supplies to the front. He should keep himself informed of 
every change in the action and movement of the troops. The 
lines of communication between the reserves and the troops 
in front, and also that leading to the army corps reserve in 
rear, should be carefully reconnoitred. Wherever there is 
likely to be any difficulty in finding the roads of approach to 
the reserve^ mounted men should be sent out and posted so 
as to act as guides. In addition a good look-out should be 
kept at the reserve itself. 

The position of the reserve must not be shifted except by 
order of the artillery officer in chief command. The com- 
mander can, however, use his discretion with regard to the 
manner in which the waggons are packed, and also as to 
separately locating the two subdivisions. 

Supplyvfig ammunition. — When empty carts and waggons 
come from the front to obtain ammunition they should 
always, if time admits ofit^ be filled from No. 2 subdivision. 
The whole of No. 1 subdivision should be kept full ready to 
be sent to the front in cases of emergency. When the 
artillery waggons of No. 1 subdivision are obliged to be sent 
to the front, the empty battery waggons are in the meanwhile 
filled from the ammunition and store waggons of No. 2 sub- 
division and sent back to their batteries, the waggons belong- 
ing to the reserve returning back to it when replaced at the 
batteries. 

Whenever ammunition is supplied a receipt should be 
taken. It is the duty of the reserve commander to, as far 
as possible, keep his waggons full, and hence every oppor- 
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tunity should be taken to fill up the waggons when empty 
from the army corps reserves. 

Army corps resewe, — The general army corps reserve is 
organised in three sections, each carrying a full supply for a 
division in ammunition and store waggons. This arrange- 
ment admits of the general reserve being disposed in three 
distinct columns, each following a divisional reserve, or the 
whole may be massed together as the general officer in com- 
mand may order. 

Position, — The reserve follows the general movements of 
the army corps, and would generally be a short day's march 
in rear of the fighting line. Constant communication should 
be kept up between the divisional and corps reserves, and 
any changes in position be at once made known. In the case 
of a heavily contested action, when the divisional reserves 
are likely to have a serious call upon them, it will generally 
be advisable to advance a portion of the general reserve half- 
way towards the position of the former, so that its waggons 
may be more quickly filled. 

When halted the general reserve should be parked close 
to the side of a road, but quite clear of it. The position of 
the reserve is always known to, and determined by, the 
general in chief command acting in conjunction with the 
brigadier in charge of the artillery. 

R^enishment of ammunition, — ^Although the empty 
waggons of the divisional reserve will, as a rule, be filled up 
and sent back, yet when time presses, filled waggons should be 
without hesitation at once sent forward, and subsequently 
rejoin their own column. In addition to the two reserve 
columns in charge of the artillery, there will also be at the base 
of operations, and at intermediate dep6ts, a third reserve of 
200 rounds per gun in charge of the Ordnance Store Depart- 
ment. Ammunition will be issued from this to fill up the 
sections of the columns upon requisition by the officer in com- 
mand of the artillery, and in time of emergency upon demand 
by the officers commanding the columns. 

The ammunition carried for the use of an army in the 
fiold will therefore be divided as follows ; — 
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CHAPTER XI. 

THE ATTACK OF AN AiUVIY CORPS. 

Preliminary — ^Exceptional action of strong advanced guards — The 
advanced guard of a large force — ^The general position — Place of the 
guns — Advance of divisional artillery — ^Advance of corps artillery — 
No reserves — Case of a single advanced guard — ^Advance of guns — 
Forming of groups — The reconnoitring position — Method of advance 
— Question of command — Escorts — Changes of position — Effect of 
guns — Smoke — Fire-discipline — Preparations for assault — Assault 
— Frontal attack — Advance of batteries — Second position — Flank 
attack — Advance of batteries — ^The decision. 

Prdimhiary. — In the case of a large force, such as a corps 
d'arm^e advancing against an enemy, it would in general be 
preceded by a strong force of cavalry and horse artillery. 
Under ordinary circumstances an enemy would oppose a 
force of similar character, and the result would be either a 
great cavalry battle or a series of local fights, in which the 
action taken by the horse artillery would have a distinctive 
character of its own (Chap. XIII.). 

As the approaching forces come closer to one another, a 
time will arrive when, of necessity, the cavalry have to clear 
away from the front. If the cavalry of the attacking force 
prove itself the strongest, it will in general be able to push on 
till the enemy's infantry outlying detachments be met with, 
and will be able to gain information as to his movements. 
The advanced guards following up would virtually meet with 
no resistance till they came up with the detached posts cover- 
ing the position upon which a stand is about to be made. 

On the other hand, if the forward movement of the 
cavalry is checked from any cause, the dufe^ qI «Q:^T^<?j^hJcsj>s^ 
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tliom, and piisliing back hostile detochmeuts, or gaining infor- 
niiition, mainly falla on the adponced guard, and will entail 
its engaging in a seriea of local combats inwliich the greatest 
boldnoBS should be shown by the attacking force. Even- 
tniilly the advanced guard comes into the Ticinity of the 
enemy's main positionj and its ordijiary taotioe (Chap. IX.) 
oonie into play. 

Exeeptiininl ociioii. ofatroixg advaiKtd giuirda. — 'When large 
forces are concerned, there will arise cases in which excep- 
tional modes of action must be followed by the advanced 
guards, and in theBe cases, as a rule, the artiUery play a most 
prominent part, 

Ab an esample we may take the battle of Sedan. Here, 
bi^fiire fhe mai^h of the advanced guard of the left of the 
German army began, the situation of the enemy was known, 
and it was sTident that promptitude would enable a force 
superior innmubers to surround them. The only arm which 
could with sufficient promptitude cut off the Prenoh retreat 
was ailallery, and hence we find that with the artillery of tJie 
advanced guard went forward the whole of the available guns 
of the eleventh and fifth corps d'arme'e, and they came into 
action on the lieighta above Floing. A double object was thus 
gnined ; the French retreat towards Meziferes was cut off, and 
the march of the slower moving infantry through tlie danger- 
ous defile soutli of the Falizette wood covered. The move- 
ment undoubtedly entailed risk, but the object to be gtdned 
was worth it, and the large number of guns brought into 
action rendered their defensive power very great. 

We nifty take, again, the case of an army surrounded, 
which is endeavouring to break through the circle of invest- 
jiient, as at Metz and Plevna. Here it is obvious that sur- 
prise is one of the essentials to success. Tlie ordinary recon- 
r delaying action of an advanced a'lard ;> 
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mander of an advanced guard finds himself confronted by an 
unexpected aspect of affairs. A fleeting opportunity appears 
before him of gaining a great success. Time will not admit 
of waiting for the main body to come up, nor asking the 
sanction of the general in command. An attack, if made, 
must be carried out with great boldness, and a heavy respon- 
sibility incurred. As an example of this class of action, we 
may instance the conunencement of the battles of Spicheren, 
Colombey, Beaxunont, and Rezonville. The position of the 
advanced guard will be for a time dangerous and its batteries 
exposed. By the immediate detachment from the main body 
of all the available guns, ground can be held until the success 
of the improvised action is seciu'ed. 

The advantages gained are generally doubtful. Success 
may, in a sense, be attained, but as a rule it will be more 
complete if carried out by the main body acting as a whole, 
instead of serving as a piecemeal reinforcement to an ad- 
vanced guard leader. 

The general tactics of an advanced guard have already 
been discussed ; it only remains to be considered how the 
matter is affected by large forces being concerned. 

Advanced guard of a large force, — ^An army corps with its 
three divisions and seventeen batteries would most advan- 
tageously advance by three roads. Where communications 
are rare it might be forced to adhere to one road. What- 
ever form of march be adopted, the divisional artillery will 
be placed close behind the head of their divisions, while the 
corps artillery (five to eight batteries) would not be further 
to the rear than behind a leading division. 

The triple organisation of an English army corps does 
not lend itself easily to the higher artillery tactics. If it be 
remembered, however, that the front of attack of a corps does 
not exceed some 4,500 yards, that in close country more than 
two available roads would rarely lead to the point of attack, 
and that the artillery, for the purpose of command, must not 
be unnecessarily divided, we may fairly conclude that the 
divisional artillery would, before arriving on the battle-field, 
be in one, or at most, two columns. In very open country, 
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where tbs order of march ia not restricted, tLe b&iteries of the 
divisions would be imdoubtediy massed, aiid the whole corps 
would be covered by one ailviinced guard, of a strength not 
less tlian a brigade of infantry ^id two batteries, with the 
cavalry available. In cloae country the attackiitg force may 
possibly be Itept divided before deployment, and would be 
covered on each line of advtmce by a separate adTanced guard. 

The question msy be fairly summed up as follows : — A 
laj^e united advanced guard covers the advance, if made on 
one road, or if made in open countiy. In advancing in close 
country, or when the number of troops is great, two advaneed 
gilarda would generally march side by side, covering their 
respective columns. In both these cases the general tactics 
of the advanced guard would be identical with that already 
laid down. A bold advance drives in the outlying posts, and 
is carried on until the main force of tlie enemy is met with. 
The artiUery then comes into action against the advanced 
jKiBtB of the enemy's line, and, if ciTcumstanoeB allow of it, 
try to draw the fire of the guns in the main position bo as to 
j!ain information as to the manner in which it is hold. 

Wliere large forces are in question, it would appear that 
the whole of the preliminary fighting falls on the advanced 
^'uards, and more especially occupies tlie guns. Hence great 
care should betalien not to fire uimeceasarily, and to husband 
ammunition as much as possible. 

Geneifd position. — The actual position on which the ad- 
vanced guard guns should finally come into action is generally 
1)etter defined than in the case of a small force. The enemy 
will have had time to choose ground advantageous to hiraself, 
and the first fighting podtion of the artillery of the attack 
will be at such a distance from the defensive line that the 
advanced batteries should have little difficulty in attaining it 
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battorioM coming into action at loss than 2,600 yarcU from 
the guns of the def once. At tho battle of Loftcha, again, tlio 
ridge dominating the main Turkish defences pointed out tho 
main position for tho attacking guns. 

In further considering the position of the advanced guard 
artillery, the manner in which an enemy occupies a position 
must bo remembered. In front of his line, almost always on 
his flanks and occasionally in the centre, would be advanced 
posts, which have first to bo driven in. Against those 
advanced posts the fire of the guns would be in the first 
place directed. 

Tlie great range of modem guns, and the greater efficacy 
of enfilade over direct fire, render it a matter of little moment 
for the advanced guard batteries to deploy directly in front of 
these posts. But, on the other hand, the slowness of move- 
ment of the advanced guard infantry makes it advisable that 
they should jnove by the shortest road directly towards their 
point of attack. 

It may be presumed that an attack implies a superiority 
in force, and that in all modem fights there will be a general 
attack along tho whole front, while a turning movement is 
made on one or both fianks. All modem battles, again, are 
commenced by a long preliminaiy artillery duel, in which 
ovory available sjiace for a gun opposite the defensive line 
will have to be utilised. In order to cover the turning 
movement, it is evident that the enemy's fianks are the 
points where it is a primary necessity to drive in his advanced 
posts. The engaging of the centre of his line is a secondary 
matter which may, with advantage, be left to the batteries of 
the main body which come up later on the ground. As a 
result of these considerations, it would appear advisable, as 
far as the nature of the ground admits of it, to deploy each 
of the two advanced guards in front of the extremities of tho 
onemy*s line. Tho interval between them can bo effectually 
filled by tho batteries subsec|uently coming up ; the deploy- 
ment of tho main body is bettor covered, and tho canning 
out of tlie flanking movement concealed to the last moment. 

Pvsiiiim of hoHtrki, — Assuming, then, that tho two 
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advanced guaitU of the attacking anny corps are led m far 
aa possible into position, oppusite the estimated ends of the 
euentys line, Uie batteries will come into action on one side 
or other of thoir lines of advance, according aa the ground 
atfords opportunities. Tlie outer fianka of tha batteries cau 
be protected by the cavalry which hot had to clear away 
from tbe front, and the iuuuediate support comes from the 
infantry of the lulvauced gUHTds. 

In an engagement where large forces are concerned, how- 
ever, it will be rare tliat the advanced guard unsupported 
can drive in any strong advanced post, and they will have, 
ua a rule, to light a delaying and possibly defensive action. 
Hence we may lay down that the battery leaders should 
attentively consider the best line for the infantry advance, 
and arrange that when deployed the batteries of the ad- 
vanced guards should be on tht mtterjlmikg. 

Advance of dk-Uurrud batlerifs. — It has been pointed out 
before, that when there are two columns of advanee the 
divisional artillery will march behind the leading battalion 
of the columns. Tlie batteries of the divisions in front will 
form the first reinforcement to the advanced guards. Whether 
the batteries of the third division keep with their own 
troops or are formed up with the division leadii^, is a matter 
whioli rests with the general in chief command. It does not 
materially affect the theory of the artillety attack, but rather 
raises the question of the necessity of keeping guns in 
reserve. 

The divisional batteries advance and come into action on 
the CTiier/aiiAs of the advanced guard guns. There apfiear 
several advantages in so doing. In the first place, there is 
more room given for the corps artillery to come into, action 
in the centre of the attack. It should be remembered that 
on the modem battle-field there is generally a difficulty in 
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liable to be masked, and give more effective support than if 
placed on the other side of the advanced guard battery. 

It may possibly happen that the interval between the 
advanced guards is so great that it is best to fill it up partially 
by deploying the divisional batteries on the interior flanks, 
in order to avoid the risk of a sudden forward movement of 
the enemy. This, however, will rarely be the case. Tlie 
whole army corps is gradually advancing, and the corps 
batteries will, in point of time, not be much behind the 
others. 

The general position of affairs at this stage is shown in 
the sketch (PI. XI. ). The advanced guard batteries, strength- 
ened by those of their own division, are in action protected 
on their inner flank by the advanced guard infantry, on the 
outer by cavalry. The main body of the divisional troox)S 
is advancing and deploying in rendezvincs formation in the 
rear, and has not yet been given the orders for attack. 

The general in command would, during the combat of tlie 
advanced guard, have made his plans for the attack, and 
behind the position taken up by the gims and well out of the 
enemy's range, would be massing his battalions. The de- 
ployment of the infantry, firstly into column from the order 
of march, next its transference to the line of its subsequent 
advance, and thirdly its forming up for attack, requires 
considerable time. Again, the attack of the infantry must 
not take place till the guns of the defence are partially 
silenced. 

Advance of corps artUlery. — In order to lose no time in 
commencing the artillery duel, and also to fill up the space 
between the two advanced guards and thus form a veil to 
cover the deployment, the whole of the remaining guns of 
the corps must be at once pushed forward into action. In 
the advance, on two roads, of an English army corps it is 
evident that on one road there would be one division, on the 
other, two. It has been suggested that the whole of the 
divisional artillery should be kept close to the head of each 
column, and that the corps artillery should be somewhat 
more to the rear on one of the lines of advance. Whether this 

IS 
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anungement be carried out or not makes little difference in 
principle. The batteries leading the columns form up on the 
advance guards, and the whole of the remaining artillery force 
deploys between them. 

It is evident that the guns of the division in rear are 
thus taken away from it, and act either with those of the 
leading divisions or with the corps artiUery. 

The taking away the guns from the hand of the divisional 
leader is an essential feature of modem artillery tactics. It 
is- advisable, for the purpose of marching, camping, and 
supply, th&t the divisional group should be kept with its 
infantry. For the fighting of an army corps, however, 
everything must be sacrificed to obtain an effective line of 
gims in the first fighting pogition. 

As the attack progresses it is desirable that the divisional 
infantry and its batteries should follow the same line of 
advance, but it is not essential. 

The forward movement of artillery from its first position 
must be directed by the general in chief command through 
the artillery commanders. The artillery, in fact, in a great 
battle must act as an independent arm, and when once 
brought together must work in masses untrammelled by any 
question of what division particular batteries may belong to. 

No resei'ves. — To break down the enemy's resisting power is 
the first task of the attacking guns. They, therefore, cannot 
be too liimierous if there is sufiicient space for them to come 
into action. The advisability of a reserve of guns is a moot 
question when large armies are in the field, but there is no 
doubt that in the case of a force like an army corps every 
available gun should be at once pushed to the front. 

A siivgle advance gtiard, — ^The case of an army corps 
covered in its march by one large advanced guard must now 
be considered. The general system of procedure is the same. 
The advanced guard pushes back the light troops of the 
enemy until it is brought to a stand-still by the resistance 
offered by a defensive position. With a force of considerable 
strength, such as a brigade of infantry and two batteries, 
a delaying action at long range can be kept up till reinforce- 
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ments arrive. The actual position taken up ^vill depend 
entirely on the line of advance, and will be at some point in 
front of the enemy's position. The batteries massed together 
oome into action on the most favourable ground close to 
the side of the line of approach. 

The position of the guns being thus fixed, the general 
plan of attack is determined, and reinforcements hurried 
forward to form the main line of guns, which has to cover 
the deployment. The first guns to arrive on the field are 
naturally those belonging to the division in front which has 
furnished the advanced guard. These guns form up on the 
fiank of those in action, and thus re-form the divisional unit. 
Oenerally speaking, the flank opposite that on which the 
advanced guard infantry is placed would be chosen as 
affording a clearer range to the front. 

Advance of coi'ps artillei'y, — In determining how the 
remainder of the artillery force, the corps artillery, and that 
of the other divisions, should take position, the following 
considerations should be weighed. 

An attack in front, as has been stated before, is invariably 
followed by an endeavoiu* to turn one or both flanks. It 
may be assumed that an army corps in any general engage- 
ment would be unable to turn more than one flank. The 
flank to be turned would be decided on during the coiu:se of 
the advanced guard action. It would be a mistake not to con- 
ceal the projected movement till the last moment. Again, 
the enemy^s guns along the whole of the defensive line have 
to be temporarily silenced, and his attention occupied by 
partial attacks in order to prevent him at once shifting troops 
to meet the flanking movement. 

It results from this, that the enemy must be attacked 
along the whole of his front, and that no attempt should be 
made to move gims to a flank until the infantry which is to 
make the decisive flank attack is ready to advance. At the 
same time the great mass of the gims should be placed oppo- 
site that end of the defensive position which it is intended to 
turn. A deployment thus made will enable them not only to 
enfilade the enemy's line^ when his troops form u]} to vss&<^^ 
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the flank attack, biit aUo will allow of batteries following op 
the attack with comparatively little loss of time. 

The artillery position to be taken up will be then a 
purely frontal one, and the ieiufWt of it will be determined 
by the extent of the enemy'a line. In all ordinary coaes the 
amount of ground to be corered would be far greater than 
could be occupied by a continnoua line of guns. 

Fofmiiiii of grmijis.—To engage the enemy along tlie 
whole of his front and at the sanie time tn preserve the 
principle of maming guns as far as possible necessitates a 
division of the guns into groups. The actual size of the 
groups will depend much on the nature of the giound and 
the space not taken up by woods or other obatacles. In 
forming these masBes, care must be taken not to interfere 
with the command of the lieutenant-coloneb of artiDery, anil 
the three batteries of an artillery diTision should be always 
together. Two or three divisions are massed where space 
admits of it, and as powerful a group as possible formed 
opposite the end of the enemy's line it is eventually intended 
to turn. With A force of seventeen batteries two or not 
more than three groups are desirable. The practical applica- 
tion of these views would appear to be that, when the ground 
admits of it, one division of tliree batteries should form up on 
tlie advanced guard, while the corps artillery should keep to- 
getlier and come into action against either the centre or tlie 
manujuvring flank, if the advanced guard is not opposite it. 
Tlie remaining five batteries (including the horse artillery) 
form a third group, in front of the remaining poi-tion of the 
defensive line. 

In tlie forming of these artillery masses it must be re- 
membered tliat the artillery duel occupies soiue hours, and 
that the defence of the guns during that time is mainly 
entrusted to an infantry force whose position and movements 
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ground. Where large forces are concerned, there is often a 
difficulty in driving in the whole of the advanced posts, a 
task beyond the powers of an unaided advanced guard. Thus 
the first deployment of guns will generally be at long range. 
The corps and divisional artillery as they advance will not 
always be able to form up on the same front as the advanced 
guard, but may have first to force back the prominent ad- 
vanced posts of an enemy. Whether this be in any case a 
necessity or not, a time arrives in which the whole of the 
guns are in line in their first fighting position, diuposed in 
masses at a distance roughly speaking of a mile from the 
enemy's main defences. 

The advaiice mto position, — When a large niunber of 
batteries have to be brought from the order of march into 
position considerable difficulties arise. The quickest method 
would naturally be, that each battery should in succession 
form up and get by the shortest route into the nearest 
available position. To come piecemeal under fire would be 
a great mistake, and allow of the enemy concentrating a 
large number of guns on each battery as it came into action. 
Again, the supply of ammunition would become very compli- 
cated if each battery had its second line of waggons kept 
separate. 

The principle should be observed that, as far as possible, 
batteries should come into the fighting position simulta- 
neously« To effect this, each division must quit the line of 
march and deploy in column prior to making the advance 
into action^ The method to be followed by the divisional 
units has already been pointed out, but in the case of an 
army corps the following modification should be made. The 
whole division should clear the line of march together, the 
waggons forming up in rear of their own batteries. The for- 
mation, depending on the space available, will be columns 
of batteries or half-batteries, or columns of divisions. The 
latter is a preferable formation. 

Before the order for advance is given, an officer, not under 
the rank of captain, is told off to command the massed second 
line of waggons. The first 6c\veVoi\& ol \>^\X.«rv^"i^HJsNfcw^KNSssi<^ 
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forward, the guns deplojriiig tmto line at full mtex-ral, and 
adrancing straight to their boat into tlie position to be taten 
up. The second line of ira^ona follows up and takes poet in 
a sheltered spot in rear of the division. 

In the case of the cfops artillery, or where tiro diiiraotis 
are intended to form a group, the diviaions form Dp side by 
side in as open formation as the ground will permit. If 
possible the whole group, having formed beyond the enemy's 
fire directly behind the position to bo taken up, then 
advances forward, the artillery coronionder naming a flank 
battery of direction by the front of which the others slionld 
dress. The second lines of waggons foi-m as before, each 
divisional unit being kept separate. 

It will rarely be possible for any large number of batteries 
to come into action simultaneously, on account of the space 
they require in their forward movement. In ordinary cases 
the artillery divisions will have to form up successively on the 
guns already in action, but it must be clearly understood 
that the division of three batteries is the unit ot the battle' 
field, and should never be subdivided if possible. 

Tlii: qiiexlidii of comm/iii'L — The effective massing of guns, 
the regulation of their tire, and the supply of ammunition 
from the reserves are matters which can only be properly 
carried out by a regular system of command. In general 
cliargc of the whole artillery of a corps would be a brigadier- 
general, wlui would be on the headquarter staff, and who 
would l>o responsible for the proper tactical use of the 
artillery to the general commanding. In charge of the 
three batteries of each division would be the lieutenant- 
colonels, who would under ordinary cironmatances receive 
their onlers from the general commanding tlieir division. 

Ill t!ie event of an attack by the whole army corps it will 
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The officer in charge of the advanced guard force brings his 
batteries into action and carries out the task allotted to him. 

While the advanced guard action is going on, the general 
in chief appears upon the scene and orders the attack to be 
carried out in a definite manner. This necessitates the 
advance of the whole of the artillery into a frontal fighting 
position. The actual place of the various batteries can only 
as yet be generally determined, but approximately the situa- 
tion of each division, whether separate or massed, can be 
judged. One point will be at once clear, that is, the general 
length of the enemy's line opposite to which the batteries 
have to form up, and on which side of the advanced guard 
troops they must deploy. 

The lieutenant-colonel who is with the batteries of the 
advanced guard will get instructions to reinforce his command 
with the remaining guns of his division (Chap. X.), and unless 
special orders arrive from head-quarters to the contrary, will 
be informed that his division will henceforward form part of 
the main artillery line. 

The brigadier will have then, by means of his stafif, to 
communicate with the other divisions and the corps artillery 
The orders sent should make clear the line of advance of 
each division, and if groups of divisions are made, they 
should be formed up in column before advancing. While 
the orders are being sent and the divisions are deploying from 
the order of march, the brigadier has an opportunity of riding 
near to and reconnoitring the positions to be taken up. 

On the other hand, as soon as a division or two divisions 
are deploying, the actual work of superintending the forming 
up is left to the second senior officer, and the senior lieu- 
tenant-colonel gallops at once forward to the brigadier to hear 
his final instructions about the position, and also to see it 
for himself. As the batteries advance he goes back to meet 
them, and personally leads them into action. The officer in 
command of the corps artillery acts in a similar manner. 

When the whole line of guns is formed, the brigadier 
establishes himself in the best position from which he can 
see the different groups of batteries, and froix^ \k» \\fo <^<:ss^^ 
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Tueljr move. The ootonels commaiidu^ eacb groap ot maned 
b»tt«nea irould be kept in conatant commomcadon with him, 
and irould Uiemselvesbepcntal vhexe they can best regolito 
the fire of the gmu in their oomnwnd. 

EtwrU. — Thediviaitauofaitilleiy Tiitnalljdqiiof, in the 
fint instance, on the advanced guanl already in poittioD. He 
flanks of that poMtion are protected l^thecaTaJry, ichLdithe 
imxnediate presence of the enemj's infantry has forced to fall 
back. The general-in-chief will have todetenuine if thiafwee 
is Buffictcni to protect the advancing guna and aecore their 
flanks when in action. If it is not strong enough, oi if the 
enemy's HkirmlBhers have become aggressive, an infantry 
support must be ordered up from the nearest troops. In addi- 
tion to this precaution, each leader of a division moat take all 
the usual steps in reconnoitring the ground passed over and 
also the («rraiii in front of his guns when in action. Wlienin 
a;^ way isolated the protection uf a squadron of divisional 
cavalry should be asked for as a temporary measure from the 
general commanding his infantry division. These arrai^e- 
inenta to ensure the effective action of guns in their first 
position have a tendency, as it has been observed, to take the 
iKuus away from the command of the divisional generals. 
Tlie advantage of batteries being able to work with their own 
infantry, assist them in the fight, and look to them for 
Rupport, is obvious ; and it should be insisted on that any 
nniim-.fuanj detachment of the divisional artillery from its 
infantry should be avoided. When, however, it ia a question 
of forming masses of guns in a battle, it is impossible to wait 
till the infantry come upon the ground. An artillery duel of 
some hours' duration has to take place before the decisive 
attack can be made, and the guns must get well ahead, 
and work for a time independently of their own divisional 
JTifantlT. Tiiu ilKtocIiiii!; " " 
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Changes ofpodUon. — ^It will generally be impossible to bring 
the whol^ of the batteries into their fighting position without 
some miscalculations as to the space available for them. All 
errors should, as far as practicable, be corrected while in the 
prdimmary position. Where a lateral movement has to be 
made, when one end of the line has to be strengthened by 
the transferring of guns from other parts of it, care should 
be taken to expose the batteries to the enemy's fire as little 
as possible while in movement. If a battery in action has 
to be sent to another part of the field, it should limber 
up and retire to the rear, and then utilise all available cover 
for its flank march before it again advances straight forward 
into position. 

Effect of massed guns, — ^A large number of gmis having, 
on the principles above shown, reached their fighting position, 
it becomes necessary to consider the manner in which they 
carry out their work. 

When a powerful artillery force is in action, one of the 
first difficulties to be contended with is the smoke. 

When the wind is blowing in an opposite direction to the 
line of fire of the guns, it is most favourable for the attack, 
as the front of the guns is cleared shortly after discharge, 
while the aim of the enemy is partially obscured. Similarly, 
on a moist, windless day, the smoke hangs over the field, and 
the efiect of gims on both sides is much diminished, as the 
bluest of shells cannot be seen, and the flash of a gun is a 
somewhat indefinite mark to fire at. The actual effect of a 
dense smoke on a battle-field when large forces are engaged 
cannot be said to be known from recent experience. Like 
all obstacles to a clear range, it undoubtedly hampers the 
defence and aids the attack. Infantry are able to advance 
in closed formations and deliver their attack much sooner, 
while the preliminary duel of artillery will be of shorter 
duration. 

On the other hand, an enterprising enemy will be able 
to concert counter-attacks with greater ease, and exert 
greater boldness in pushing out his skirmishers to the front. 

When wind blows from the fl«aVLt\ka ^XK.'wJiKiaN^sSf"!*^^'^ 
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hy RkUful dispositiuna, pnrtiullf neutralise the eSeet of the 
amoke by allowing a considerable space between each gmoj) 
of batteries. To exaggerate the intervals between batteries 
is not adTisable, as it renders the fire discipline more difficult ; 
but, aa before pointed out, it will be an advantage to kee^ 
an interval of about 100 yai'ds between divisions. 

The actual position of the nrnssod groups of batterie» 
depends on the ground, and can rarely be much altered from 
the consideration of smoke, but there seems no reaeon wh; 
the batteries of each division should not be in an ^belon 
formation in bucIl a manner tliat the smoke of each battery 
should pass befiind that next it. The passage of smoke behinil 
guns has the disadvantage of exposing them very much, a» 
the gUHB and men staud out prominently on a wliite back- 
ground, but tliis cannot be helped. 

When no other means are available, the guns of each 
group should commence firing in succession rapidly from the 
leeward flank, A salvo by batteries is in some cases desir- 
able. Tlie influence of smoke on the eflect of projectiles 
ia evident. When the object fired at is not clearly defined, 
it will be difdcult to estimate the effect of sheila, and judge 
whether the rai^e is accurate or wJiether tlie ntark lias 
shifted. For these reasons it is often undesirable to use a 
shrapnel with time fuse. A percussion shell, of whatever 
type it may be, whether it be a common shell, a shrapnel 
acting on contact, or a buUet shell with a double-acting fuse, 
appears a necessity during some of the phases of a great battle. 

Fife dkclpliiie in main poiitimi. — It has already been 
pointed out that, when possible, the attackii^ guns in their 
main positions are formed in two or tliree masses. To- 
i-egulate tlie fire of these masses effectively is tlie duty o£ the 
brigadier. From him issue the general instnietimis as to the 
fire of each group ; but all details, sucli as when to fire rapidly 
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each mass of batteries must first be allotted a distinct section 
of the defensive position. In each section must be pointed 
out the salient or decisive point, which will have to be over- 
whelmed with fire when the infantry advance commences. 

The commander of each artillery mass further divides tlie 
section allotted to it among the artillery divisions which 
compose it. These carry out their task in the manner laid 
down in the preceding chapter. 

When an artillery division has completed its task by 
practically silencing the gims opposed to it, its fire can co- 
operate with the rest of the mass against the remainder of 
the section of the enemy's line. 

When a whole group has fulfilled its mission, the direction 
of its fire falls^ as it were, into the hands of the brigadier, 
who directs the whole of it to co-operate with one or other 
of the remaining masses of guns. The fire thus utilised will 
generally enfilade a portion of the enemy's line at long range. 

It may sometimes happen that a mass of attacking gams 
is suffering very severely from the fire opposed to it, or a 
change of position has to be effected. In such cases the 
brigadier may order as a tempora/ry measure the concentration 
of fire of the whole or part of neighbouring groups in order 
to relieve the pressure experienced. But, as a rule, the 
guns are occupied with the artillery in front of them until 
the decisive advance of the infantry takes place. If the fire 
of the enemy is exceptionally destructive at a particular 
point, it will often happen that a movement of the batteries 
there, forward or backward, even as little as fifty yards, 
under cover of smoke or undulating groxmd, will completely 
derange the aim of the enemy. This happened frequently in 
the Kusso-Turkish war. 

Preparation for the assa\dt» — While the artillery duel 
between the gims of the defence and the attacking batteries 
in their first fighting position is going on, the infantry 
divisions are advancing and deploying for attack in rear of 
the gims. The extent to which the power of the defence is 
subdued will enable the general in chief to determine (1) the 
the time, and (2) the mode of attack* 
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It loay happen that the guns have so effeotirely plajied 
their port, that but alight further reaiatance is to b« appre- 
liended, in whicli case a general advance of the whole axmy 
corps would be ordered, all the available cavalry and horse 
artillery being pushed rapidly forward on the flank, in order 
to enfilade the enemy's line and follow up the pursuit. 

When the enemy offers a. stubborn resistance, tlie attack 
along the front must bo undertaken, to a certain extant, in 
onler to hold the troopa of tlie detenaive line in their posi- 
tion, but the decisiva attack will be made by a division 
iioting on the flank. If possible, the direction of tills flank 
atta(;k will be concealed from the enemy till the last nutment, 
and the infantry should not commence their decisive advance 
until it is probable that it can be carried out without any check. 

Ab soon 33 the mode of attack has been decided on, and 
while the troops are moving up to make it, the brigadier 
orders the nearest groups to fire on the point to be at- 
tacked. The remaining front of the enemy's line must still 
be fii-ed at by a few batteries. Having detailed one or more 
divisions to carry out this task, the brigadier transfers his 
ivhulo attention to tliat pwturti of the main artUlery line 
M-liich is to concentrate its fire on the point of attack and 
jiersonally superintends the fire discipline. Having divided 
tlie portion of tlie defensive line to be assailed into sections, 
ivhich are allotted each to a division of batteries, he details 
I he batteries which are to accompany the attack. 

Tlie asxmlt. — For the sake of simplicity it may beassumed 
tliat the attacking guns in their first position are formed into 
tliree masses, which we may call respectively the advanced 
i^uard, the corps, and the divisional artillery group. The 
iiorse artillery batteries (one of which beloi^ to the cavalry 
brigade) would be formed up witli either of the two latter 
"' iilf.^ntrv iiaain may be awuined to attack along 
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evident that when a combined front and flank attack takes 
place, the duties of the guns employed in each will be 
distinct. 

Frontal attach — ^The advanced guard infantry, as has been 
pointed out, after it drives in the advanced posts of an enemy 
is checked and remains virtually an escort for the guns in the 
rear. As the attacking divisions advance they pass the line 
of guns and press forward by the side of their comrades of the 
advanced guard. While the flank attack is proceeding the 
frontal advance must be made with vigour, the fire of the 
guns becomes masked, and in order to support the infantry 
they must take up a new position. 

The whole of the batteries which have been told off" for 
the attack advance accordingly a stage of from 500 to 800 
yards. 

Adva'iice of batteries* — The batteries by their fire have to 
support the infantry near them ; the local points of attack are 
clearly defined, and the regulation of fire of any large 
number of batteries by one man becomes extremely difiicult. 
If, in addition to these points, it be considered that the 
brigadier of artillery and the general-in-chief are in another 
part of the field, it will be evident that the duty of the 
artillery will be to aid in a series of local fights, and that to 
carry out the work the best plan is to leave the leaders of 
divisions of artillery independent, in so far as artillery 
tactics and fire discipline are concerned. Undoubtedly the 
nearest infantry general in command can call on the guns 
to aid him, but it should rarely be necessary. The whole 
tendency of the frontal fight is to make the artillery division 
leader independent, and for this reason the unit of three 
batteries should be kept together. In advancing from one 
position to another it is advisable to proceed by Echelon of 
divisions, those advancing being covered in their movements 
by the fire of the guns still in action. When the guns of a 
group are being gradually masked, of course that division 
whose firing has ceased would be the first to go forward. 

The necessity for preserving the individuality of the 
artillery unit on the battle-field, during the later stages of 
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the fight, in no way mtsrforea with the masBiug of the { 
DiviHiona when possible should deploy side by side, and 
the cxeeptioiutl circumBtanceB uf & frontal attack being jiujiht:d 
the whole group can concentrate tlLsir fire. 

The advance in rfchelon of tlie artillery dirisiona from the 
first fighting position brings a line of guns into actiiMi at 
some 1,200 yards from the enemy's line. 

Advance to lecond potttivn. — Whetlier the tutillery h&s to 
advance to closer cniart«rB, such as 800 yarda from the enemy, 
depends upon the vigour with which tile attack is pushed. 
When the frontal attack is made with a weak force, deployed 
merely for the purpose of holding the enemy in liis lines 
while the decisive attack is being made on a flank, the guns 
should not advance until it is clear tliut the flank, attack is 
succeeding, in which ca^e a general advance of the whole 
line would be made. 

Again, if the frontal attack is made witli a strong force, 
any local success can be aided by the advance of the guns b 
the vicinity, and tlie false or containing attack be converted 
into a real one. When the attack both on front and flanks 
is made against a comparatively weak enemy, both attacks 
slmuld be pushed with vigour, but aa a rule the frontal 
attack should follow in p<iint of time the prt^ess of tlie flank 
movement. 

Tlie JUiiil; atiaek. — The flank attack, as has been stated, 
would be preluded by the fire of all available guns in the 
tivst fighting position being turned on tlie point of attack, 
under the personal superintendence of tlie brigadier of 
artillery. 

Tliu guns thus employed would be on the interior or pivot 
flank of the attacking division ; and it is evident that as the 
infantry press forward in an oblique direction they ci-ose the 
front uf fire and thus restrict the space available for batteries 
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require the dose support of guns, it will be apparent that 
at least a division should accompany the advance. The 
nearest division of batteries should accordingly be de- 
tailed to follow up the attack. As the reserves of the 
front line of infantry pass the pivot flank of the first artillery 
position, the three batteries told off limber up and come 
into action in the centre of the attacking division at a range, 
roughly speaking, of 1,200 yards from the enemy. The 
further progress of the attack is the same as in the case of a 
division acting independently. 

While the attack is progressing, the point of attack is 
vigorously cannonaded by the batteries on the inner flank, 
which are under command of the brigadier. This group of 
batteries will advance to an intermediate distance of about 
1,200 and a decisive distance of 800 yards from the enemy's 
line. The advance should be made by Echelon of divisions, and 
the fire of the whole mass directed, as in the first position, to 
break down the resistance of the enemy at the point attacked. 
To this group of guns will also fall the task of firing into 
the reserves the enemy may be bringing up to the threatened 
point. In this portion of the field, as in the frontal attack, 
it will be difficult for the brigadier, after the first position is 
left^ to regulate the fire. The divisional leaders already 
know what is to be done, and should not be interfered with 
without good cause. Cases from time to time arise when 
some new mark, such as an enemy's reserves, come into view. 
In such an event the brigadier can order the fire of one of 
the divisions to be turned on it. With the masses of guns 
which are fiurthering the attack are two or three batteries of 
horse artillery. It is generally recommended that these, 
when the advance from the first position takes place, should 
limber up and rapidly transfer themselves to the exterior 
flank of the attacking division. In this position they will be 
effective in repulsing a counter-attack and in aiding the 
divisional guns, while combined with the cavalry they are in 
the best situation for following up in pursuit. As soon as 
the enemjr's line is carried, the whole of the attacking gims 
advance rapidly into the position and come into action a^ain&t 
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tlie retiring troops ; at tlie same time the eavftli-y aod tion0. 1 
artillery aj^ despatched in pursuit ; and strive as far t 
ponaible to get ontheflanke of the line of retreat. fPl. XI.) 
The following up of an enemy by the field batterteB asd 
infantry should be carried out if possible. The latter march \ 
too slowly, and ai'e usually too fatigued with their exertiom i 
to do much, but the guns can with safety pursue, and at long i 
range, fire uu the retiring ttoopa. 
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CHAPTER XII. 

ABTILLERT ON THE DEFENSIVE. 

Defence verstis offence — Different kinds of defensive battles — Commence- 
ment of an action — Object of the defence — Requirements of a good 
position — ^The main defensive line — Advanced posts — ^Employment 
of guns in front of position — Guns in main position — ^The placing of 
guns of a division — ^Exceptions — ^The case of a small force — ^The 
placing of guns of an army corps — Of an army — ^Duty of artillery 
commander — Bringing guns into action — Fire discipline — Of a divi- 
sion — Of an army corps — Exceptional cases of the defence — Influence 
of forms of groimd — ^The decisive counter-attack — Local counter- 
attacks — ^The defence of redoubts — Supply of ammunition — Combats 
de rencontre — ^The retreat. 

Defence versus offence. — The old controversy as to the rela- 
tive value of the attack and the defence has not been, nor 
probably ever will be, definitely settled. Improvements in 
firearms have increased the power of the defence, and enable 
a smaller number of men than formerly were necessary to 
effectively hold passively a certain position. To maintain a 
passive defence, however, implies inferiority. An enemy can 
be thus prevented gaining a victory, but it cannot be secured 
for the defenders. In treating of defensive fights it must be 
understood that measures must be taken which will admit of 
a vigorous offensive being at some time entered upon. Where 
there is no great disparity between the numbers of the con- 
tending forces the defensive-offensive battle is theoretically a 
perfect battle formation. A slight inferiority in numbers 
can be compensated for by the ability of the defender to 
select his own fighting position and strengthen it by artificial 
means. By a defensive-offensive formation is meant ovl^ \sn. 

o 
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which the defendeiB, «lu]e under oorer, adllse their fire to 
the greaUct advanta^ and when it has prodnc&d » teDiag 
uSixt, fall upon the attacking force, vhich is presomed to be 
paitiaUy enfeebled and diBOTganifled. 

In accordance nith the tnditiona of the Peninsular wsr&, 
the theory of the defensive ha« tAken deep root in oar service. 
Practice and theory, honerer, as to its efficacy do not agree, 
and the euperiorit; of the offea^ve, as exemplified in recoit 
warfare, is so great that it may be assumed that a defender 
will only take up a. position when he hopes that the adTsn- 
lage given by the ground will compensate for inferiority of 
nuinb«TB. 

The BUCceKsful defence of entrenched positions in the 
Busso- Turkish war, and especially the great range of modeni 
weapons, has of recent years favoured the advocates of the 
defence. It may be questioned, however, if long range fire 
has made any material alteration in warfare. Victory can 
only be {;^ned by troops, whelher aeting on the offfjiaire or 
defensive, by the close contact of masses, and the argument 
that forces can be defeated by fire alone, is not supported by 
tlie pmctical experience of war. 

The value of long range fire under specuil circumstances 
is undoubted ; but the ordinary lie of the ground, the neces- 
(iity for husbanding ammunition, and tlie bad moral effect 
iin the young soldiers of modem armies, forbid ordinarily its 

A defending force has to utilise to the utmost the great 
piiii-er given by modem firearms, and endeavour by its aid 
t<j obtain a superiority in numbers, either local or otherwise, 
which will justify an attack. If, in addition, it be remem- 
bered tlut tlko method and points of attack are not known 
till the last moment, it will be evident that a skdeton podtwn, 
iufllcient fitreneth to bold it. should iirst be taken 
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and fortify a position, and in it await attack, as the French 
did at Gravelotte. A force may be retreating, when it is 
pressed and fired on by a pursuing enemy. A stand has to 
be made, as, for instance, at Colombey, when the army of the 
Rhine was attacked by the advanced guard troops of Von der 
Golz. To this class of engagements belongs the ordinary rear- 
guard actions of a retiring force which have a distinctive 
character of their own. 

A force may have to make a stand against an enemy very 
superior in numbers in order to gain time, or carry out some 
definite object. A purely passive defence can alone be made, 
and every effort is, in such a case, directed to artificially 
strengthening the position, and placing obstacles in the path 
of an enemy. The battles on the Lisaine to cover the in- 
vestment of Belfort in 1871 afford a good example. 

When two armies in advancing come in contact, one of 
the two will usually have to assume the defensive. Before 
the conflict of the main bodies, there will be fighting of the 
covering troops of each force, and in some cases this may take 
the phase of a cavalry battle with a more or less decisive issue. 
The result of the advanced guard actions which follow, tends 
to throw the force that gets the worst of it on the defensive, 
and the extent to which it deploys up into position to await 
attack, depends mainly on the facilities afforded by the terrain 
for so doing. 

Where armies are on the move, and their meeting results 
in an indecisive battle, there will be during the fight a series 
of phases in which one force or the other temporarily assumes 
a defensive attitude. The battle of Vionville is instructive 
in affording instances illustrative of this class of fighting. 
Again, a force may take up a defensive position as a tem- 
porary measure, with the intention of either in it receiving 
an attack, or threatening the line of advance of the enemy if 
he ventures to neglect it. The action which Marshal Mac- 
mahon fought at Woerth may be adduced as an interesting 
example. 

The principles which govern the action of troops when 
acting on the defensive can best be «tMi\ftvk Vj XaSKxc^^^^s^ 

o2 
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cnse where an army, from one cause or auother, deliberate^ 
takes up a position, and avftiU attack. 

Tht commntcrineiii of an aefioti. — The prelimiuary combit; 
may take any of the fonna above ollufled to, either of k 
cavalry battle, an engagement of advanced or rear guards, OT' 
the local lighting of amall bodies o! troops, whether it bs 
Special bodies sent forward, or troops compoiung an outpolt' 

It is to the interest of the defender to conceal for aA lon^i 
a time aa possible Ids actual disponitions, and hence all miaBi 
reconnoitring parties should be driven off. At the saoiB 
time it will be a mistake to make any serious resistance to 
an enemy in force out of reach of support from the main 

Object of Vu: rie/oice. — Tho metliod of conducting ui 
attack has 1»fore been dealt with. An attacking force e: 
deavonrs, by pushing forward advanced troops, to cove 
deployment of its guns in their first fighting position. Tha 
efforts of tlie defence must be directed lirst against the 
advanced guard troops, which should be kept at a distance 
as long as possible. After a time the advanced guards be- 
come strengly reinforced, and then the deployment of tlie 
niain bulk of tlie guns has to be checked. Every effort 
should be made to force the assailing batteries to come into 
position at long range, and prevent the principal or first 
fighting jKjsition of tlio attack being taken up except with a 
heavy loss in men and materiel. 

The first task of defending troops is to prevent the de- 
ployment of a ^tperior artillery force within effective raiigt. 
If attacking troops are permitted to deploy with impunity, 
the initial superiority they possess will ho so firndy estab- 
lished tliat subsequent efforts of the defence can scarcely hope 
On the other hand, if a 
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carry out its task, one must refer briefly to the position taken 
up and the manner in which it should be occupied. 

A good positimi. — The requirements of a good position are 
— (1) Its length and depth should be suitable to the numbers 
available for holding it ; (2) The flanks should be of a nature 
tiiat they can be effectively defended ; (3) There should be 
a command of view and fire over the country which the enemy 
has to pass over ; (4) It should afford good positions for guns 
and cover for reserves ; (5) The communications throughout 
should be easy, and ample facilities afforded either to advance 
or retreat. 

The best position is that which contains most of these 
advantages. The ground in front (except in the case of a 
passive defence) should be clear of all obstacles, and afford no 
cover of any kind. 

In all ordinary cases it may be assumed that a certain 
command of view and fire over the front can be obtained, but 
that some cover in the shape of woods^ villages, enclosed 
land, or undulations of ground exists which favours the 
attack. 

Before considermg the manner in which the guns are 
placed, it is necessary to refer to certain disputed points as 
to the general disposition of troops. 

It will be generally conceded that a defending force will 
be formed in a main fighting line, a second supporting line, 
and a general reserve. The first question that arises is, 
where should the main line be placed ? 

The main defensive liiie, — Attempts have recently been 
made to show that the main position should not be on the crest 
of a hill, but some 600 yards in rear of it.^ ' It is argued that 
the crest should be held by artillery and skirmishers, by whose 
fire the enemy would be checked while advancing. When 
the guns get under fire of the enemy's infantry they are to 
retire to the position in rear. By adopting this method the 
main defensive line is but little damaged by the attacking ar- 
tillery, and the enemy's troops are checked at the crest, and 

^ Journal des Sciences MilitaireSf 1880. 
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forced to advance tmder very nnfavoiirahle conditions 
the last fiOO yards. The fire from the position in rear which 
JQBt clears the crest is oonHidered to produce great e^et 
tuuong the enemy's roeervea. 

The adoption of this metliod of procedure has been com- 
bated by Brialmont, who points out the disaatroua monl 
effect of men having to wait till an unseeu enemy gets within 
600 yards of them. The irhole of the preliminary corotmt 
would fall on the artillery and advanced akirmiahers, and 
their hurried retirement could not but entail confusion. 

It may be assumed, then, that the main defensive line 
will be sufficiently near the crest for the Gre of both gun« 
and infantry to sweep the approaches as far as possible, 
but it does not follow that the infantry should occupy the 
position during the artiUeiy duel. 

A second position some 500 or GOO yards in rear, whicl» 
should be strongly entrenched, affords covet for troops, wh» 
can be used either to support the front line when pressed, or 
cover its retreat if that cannot be prevented. The general 
reserve would be in rear. 

A'tvoiicd post:!. — Tn order to check an enemy's advanced 
guards and delay their forward movement a certain amount 
of troops must be pushed in front of the main line. Tlie 
manner in which an advanced line should be formed is a 
matter on which there is much difference of opinion. To 
fight an exliausting action tit /iwi( of the main line of de- 
foitce, nn the French did at Woerth, is obviously a mistake. 
The fighting is virtually over before the real line of defence 
is reached, and the momle of the defenders is so shaken 
by their severe losses, that a resolute stand cannot be ex- 
pected. On the other hand, the advance of the attacking 
troops must be delayed, and the possession of strong pohits 
1 vicinity of the defenders denied to them. 
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front of the main fighting line. In certain cases, however, 
the advantage gained by an advanced post is so great that 
this consideration must be neglected. 

Employment of guiis far in front of mam podtimi. — Where 
there are little or no obstacles in front of a position, and the 
whole groimd is commanded from the crest, it would appear 
a mistake to push out any advanced posts. At the same 
time skirmishers should be placed from 300 to 600 yards in 
front of the main line to check any attempt of hostile skir- 
mishers to get within range of the guns of the position. If 
attempts are made by an enemy to push forward with 
cavalry in order to reconnoitre, it will often be advisable to 
detach a battery of horse artillery with a strong escort to 
drive them oflf. The situation of the guns in the main posi- 
tion should not be disclosed till absolutely necessary. Again, 
in open country a force of cavalry and horse artillery should 
be ready during the preliminary combat to gallop forward on 
a flank, and thus take an advanced guard at a disadvantage. 
When attacking artillery come into action unsupported by 
infantry, a portion of the skirmishing line should be rein- 
forced, and push rapidly forward against the exposed guns. 
The artillery of the defence should, however, with the ex- 
ceptions above noted, not take part in the action, unless 
the nature of the ground affords opportunities for taking 
up positions from which the advance of the enemy can be 
opposed without danger. 

Again, if the ground in front of the position is enclosed, 
if there are woods, farms, or villages withm artUlery ra/nge of 
the main line, two or three of the principal of these should 
be strengthened as advanced posts, more especially when 
they happen to be situated in front of the jlaiiks. The 
defenders of these posts should make a stubborn resistance. 
Their flanks are covered by the fire of the guns in the main 
position, and ordinarily the retreat would be easy. The 
troops in an advanced post should not stand the assault of 
infantry at dose quarters, nor should the defenders run the 
risk of capture. It does not appear, therefore, that, as a 
rule, guns should go forward to advanced posts, as their 
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retreat would he precarioua. These coiiaideratioDB i 
solely to advanced posts justbejond ther^uige of infatitiy fin 
from the crest of the poaitioii — as, for example, the villjige 
of St. Marie aux Oh&iSH at GraTelotte. 

Wlieu a wood, village, or house ia within a few hundred 
yards of tlie m&in line, there con be no queation of sending 
guns forward tu assist in its defence. The post is, in itself, 
a part of tlie position, a salient point in the defensive line 
which should be held as long as tenable, and which is 
defended on the flanks by the infantry and artillery fire of 
the main line. 

Guita i« mnin podtitnt. — With regard to the main position, 
it has been pointed out that it is not till the attack of an 
enemy is dearly pronounced that the bulk of the troops are 
posted. At the same time the shelter trenches, gun-pits, 
and artificial cover of all kinds are dug ready for the troops 
to advance into. The position of the guns is a matter of 
primary importance. During the preliminary portion of a 
fight tliey alone are engiiged, and up trj its close inay be 
depended on to do good service. Contrary to the procedure 
(if the attack, the dispositions of the infantry should be suh- 
oi'dinated to tliat of the guns. 

The grouud on wliich the guns deploy should fulfil, as far 
as possible, the I'equireinents of a good position fis laid down 
in Chap. VII, The whole front of the position should be 
swept by fire, all lines of approach enfiladed, and all obstacles 
coiainaiided. "When the flanks of a position are naturally 
weak, they must be strengtJiened by artillery. The lie of 
the ground will rarely permit of guns commanding the whole 
«f the terrain in front of tliem, and in such a case flanking 
fire sliould be sought from distant batteries, Again, in every 
]>osition tliere are certain prominent or decisive jioints which 
an enemy in his advance is bound to assault. These have to 
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of the defensive in war. A certain portion of the guns must 
first be posted to cover weak points, especially the flanks, 
and to some must fall the task of the preliminary combat, 
but the main force should not be placed till the general 
features of the plan of attack become known. In fixing on 
the best situations for batteries it must be remembered that 
the massing of guns and effective fire discipline is necessary 
as well as in the attack. 

ChjLUS of a division, — Take first the case of a comparatively 
small force, such as a division, with, say for convenience' 
sake, four batteries, while acting on the defensive. Under 
ordinary circumstances a frontal attack of some nature or 
other win take place, whether combined with a flank one or 
not. In the event of an adversary entirely neglecting the 
front the whole dispositions of defence would be changed, 
and a line formed to meet him as he endeavours to carry out 
his flanking movement. 

If the flanks of a position are not naturally strong, they 
must first be secured by the detachment of a battery to each. 
The front defended being small, the fire from these guns should 
effectively command the approaches in front as well as the 
groimd on the flanks. It is not advisable to open fire till it 
is absolutely necessary, as, for instance, when advanced posts 
are being attacked, or an advanced guard is being deployed. 
The extent to which batteries fire is determined by the 
division leader. The disadvantage of disclosing the length of 
the position is usually more than compensated for by the effect 
of the gims at ranges which are accurately known. In the 
€vent of a flanking movement being attempted, the battery 
on the flank threatened fires at long range in order to keep the 
enemy at a distance, and thus gains time to make counter 
dispositions. 

The two remaining batteries imder the senior artillery 
officer are kept in rear of the centre of the position till the 
moment for action. Whatever may be the case when large 
armies are concerned, there is no doubt that with small forces 
«very available gun of the defence must take part in that 
itrtillery duel which is preliminary to the infantry attack. 
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Th« time to bnng the tw« iMtteiiea into ^sdoit would 
MMB to be jml b^m Ok aOadaag /pnM d^l^fft it* yviu m 
Aeifjlnt potitiim. FVom the como ct tfae advMioed gnud 
ocralNrt, tnd fromihetiainreoftboeoantTTiitwiD be eridsBt 
irbate Uie deployment vi2 be maide, and Uietime at wbidi tt 
wQ] take place can be foidy judged. 

The keeping back of the tiro battene* at first hw thu 
advantage tA not ditcbong to as etLem; the real Btrengtli 
of the artnierj. Il ia aasamed Uiat thne batteriei can be 
concealed ; of coitne, if tbey «n plaio^ visible there is 
DO object in not at once pmhiog &Bia forward int« their 
empbcementa. 

Bxctptknm. — There are one or two exceptional cases in 
which it appean heat for Uie gima of the defence to keep 
their number* concealed tiU the enemp'* infantry advances. 
When the defending gnns are wr>j iit/ertor in number the 
artiilerj' duel liecomeB too one-sided ui arrangement, and it 
il best to keep the guns well under corer, and run them ont 
when the infantry advance takes ['late:. Again, when the 
nature of the country forces an enemy to deploy at very long 
ntiiifo there appears little advantage in wasting ammunition 

C / « II fo —\V\ ere tj ere 'a a les^ f rce of artil- 
I y tl an 1 v h n the a tuat n f the batter es a maiiJy 
I I 1 t n the ground The h le length of the defen- 
H lie take up i bo bd ill thit guns n any part of it 
I ftnd the wl le t the aj proaches When, as is 
ft th ens one flank i [ irt allj secured or easily 
If H 1 lo tl o t,unB sh uld be ts^c 1 on the other or ex- 
] H I n-i k 

I the gen ril ty f cases ho e cr t is best 1 1 take up 
I H I H where n ce tre of the 1 e The ^m are bet- 
■Ld friiiri attack, and can bo withdrawn with greater 
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manner in which it is occupied. It should be realised that a 
powerful def eace cannot be ensured by trying to make a con- 
tinuous line equally strong throughout. A few prominent 
points should be strongly held forming the salients of the 
defensive system, while the connecting curtains are com- 
paratively denuded of troops. 

Whatever be the plan adopted the higher tactical units 
should be kept together, and for facility of command disposed 
in a deep formation. 

The position of the giuis, as far as the ground will permit 
of it, will be in three groups, which are placed towards the 
centre and flanks of the line. The groups on the flanks will 
belong for choice to the divisional artillery, and the third 
division should join the guns on the weakest flank. 

It has been pointed out that emplacements for guns in 
the skeleton position are chosen and thrown up beforehand, 
and that also a certain amount of fire must harass the deploy- 
ment of the attacking advanced guard. 

It is not, however, necessary for the whole of the 
divisional guns to come into action at first. One or two 
batteries from each group will be sufficient, the remainder 
keeping well \mder cover in rear. 

It is not a necessity that the guns on a flank should be 
absolutely at the extremity of the line. They should, how- 
ever, be sufficiently near it to sweep the approaches over 
which an enemy must advance to carry out a flank attack. 

In the common case of an enemy deploying his advance 
guards in front of the position, it will be advisable to bring 
into action two or three batteries in the centre of the line 
instead of firing from the flanks. 

The corps artillery is at first kept in reserve somewhere 
in rear, and forms up as the central group. As soon as the 
advanced guard batteries are in process of being reinforced 
the whole of the guns are deployed and commence the 
artillery duel. In ordinary cases it would be a mistake to 
keep any batteries in reserve if the ground admits of their 
being effectively employed. The attacking force is pre- 
sumably the superior, and all efforts must be made to check 



the progreBB and effect ot the guna which are eiideaTonring 
to clear the way tor the infantry advance. 

If the defence possesses a hxge number of guiis the 
artillery duel must always Iw accepted. Even if an enemy 
be nmnerically very superior he will be unable to put out of 
itction more than a portion of the batteries of bo large a 
defending force, and aome guna will alwaya be left to take 
part against the infantry attack. 

(?i«M (if an army. — When a very large number of guns 
are available the difficulty wiH be to find room tor them. As 
far as possible the principle of massing in groups must be fol- 
lowed, and no diTisional and corps units should be separated. 
In order to ensure unity in command the corps artiUeriea 
should be kept together. For instance, if two army corps 
are in line, the interior flank of each would be the best 
position for the united corps batteries. The neoesaitj for 
keeping a certain number of batteries in hand as reserve 
artillery is a matter on which there is a difference of opinion. 
It is stated that such a force would come upon tho ground 
too late to take part in the action. It is not argned, how- 
iier, that a distinct force following the combatant troops 
^lllluld constitute the army aHUlery. In all great battles it 
is ci>nceded that a general reserve of troox>s is a necessity, 
and obviously tliat reserve will be a corps or division unit to 
wliich batteries are normally attached. Tlie whole of these 
batteries will, mainly from a, consideration of space, be 
unable to take part in the artillery duel, or at all events in 
Uie first phase of it. It would seem better to mass tlie horse 
i'.i'tillery batteries into one unit, and leave it to be ordered 
into the fight ot the discretion of the general in cliief, in- 
stead of maintaining it under the command of the immediate 
icader of the reserve, whose knowlei^e of the general course 
•A the action is of necessity less. The rapidity with which 
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is taken up there is always a certain amount of time avail- 
able for studying the ground. The positions in which the 
batteries or groups of batteries are to be placed are decided 
on by the general in command after consultation with the 
senior artillery officer. 

In the case of small forces the artillery colonel makes a 
detailed study of the groimd, accompanied by the majors of 
batteries, l^e situation of the infantry advanced posts is 
pointed out, and the general manner in which the infantry 
is disposed. Certain distinctly visible and easily recognised 
places in front of the positions are noted as points which 
can be referred to in subsequent orders to be given for the 
purpose of concentrating the fire. 

The battery leaders by means of range-finders take the 
distances of these conspicuous marks, as well as those of any 
points in their front and flank near which an enemy is likely 
to advance. 

The colonel in command will decide the extent to which 
artificial cover is to be made, but will leave the details of 
execution to the majors. K possible the artillery should 
raise their own emplacements. If fatigue parties of the 
other arms are used, their work should be planned and 
supervised by the battery commanders, who are the persons 
most deeply interested in its being properly carried out. 

The points near the position where the batteries can be 
kept under cover till the commencement of the action should 
be carefully chosen. 

After instructing the battery leaders as to their positions, 
and the extent to which they are at the first to be occupied, 
the artillery colonel rejoins the general in command, and on 
some elevated point which commands the view of the front 
awaits the opening of the action. 

The order to open fire should be given by the colonel, who 
will detail the number of guns, and state which should first 
engage. 

As soon as the order is given to bring all the batteries 
into action the colonel takes personal command of those held 
in reserve, and leads them into position. 
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It in QTident Oiitt in the case of a small artillery force &U 
ciiniinanil uver the scfttttiTed ^tteries is difficult to loaintsin. 
Still, by meaus of tmitlen memoTAtida a, ooloael can trithont 
much difficulty control the fire. Theoretically speaking, no 
eeajiing of fire or alteration of position should be permitted 
without the authority of the general in command j but prac- 
tically much will be left to the artillery commander, who 
must attentively follow the varying phases of the fight. 

In no caM6 eliould n retreat be made without order from 
the chief in command. The guns must hold their own aa 
beat they can, even at the riak of capture, till they are dis- 
tinctly told to limber up. 

When large forces are concerned, the brigadier of artilleiy 
in a similar manner instructB ibe colonels of divisiuna as to 
their positions and general conduct. He personally tak«ft 
oommand of the corps artillery, and leads it into position 
before the commencement of the artillery duel. 

The brigadier receives from the general in command the 
orders to open fire, to bring all batteries into action, to con- 
centrate fire on certain points, &c., and see that these orders 
dw technically carried out. A great deal of discretion is of 
nucc^ity left to commanders of groups as to fire discipline, 
atnl wliat to fire at from time to time, but it should be 
rigidly obaen-ed that no movement either forward or back 
should be made without authority from the chief in command. 

UiiUmbcrliig the gitiis, — The actual placing of the guns is 
usually eflTected by batteries. When several batteries are 
biMUght up, aa in the case of the corps artillery, tbey would 
adviuice together in the vicinity of their emplacements, and 
then oiuih battoiy he allowed to take up position according 
to the facilities afforded by the ground. It will generally be 
bust to unlimber some little distance in rear of the position, 
am! push up the guns by hand. Similarly, in limbering up 
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should not be run up into them until fire is about to be 
opened. 

Fire disciplme, — ^The manner in which fire discipline is car- 
ried out in a battery has already been laid down (Chap. Vlll.). 

The power of artillery when acting on the defensive 
depends entirely on its fire, and to get the greatest effect 
necessitates unity in command and concentration of fire. As 
the number of guns increase, so does the difficulty of con- 
trolling their fire. 

When aiding in the defence of a position, fire can be 
used with effect at longer distances than in the attack, owing 
to the ranges being known. For the same reason, and from 
the greater steadiness ensured by remaining in one position, 
shrapnel with time fuse can be always effectively employed. 
To fire, however, at ranges exceeding 3,000 yards produces 
under ordinary circumstances but little effect, and should not 
be encouraged. 

Take first the case of a division of three or four batteries 
aiding in the defence of a position. The lieutenant-colonel 
commanding should regulate the fire generally, leaving 
details to battery leaders. As the batteries are dispersed 
he will have to leave the question of rapidity of fire and 
projectile to be used to his subordinates. 

In the preliminary phase of the attack he will inform the 
batteries on the fiank to what extent they are to unmask 
their position, and how many guns should open fire. 

As the enemy's batteries deploy, a rapid fire of shrapnel 
should be ordered from all guns, each battery to fire on the one 
which is most nearly opposed to it. Time does not admit of 
regulating fire to a greater extent. 

When the whole of the enemy's batteries are in action, 
and the artillery duel has commenced, is the time to utilise 
the superior accuracy of fire which the defending guns should 
possess. The fire of the whole of the defenders should be 
concentrated by the colonel on the most exposed battery of 
the enemy. When that battery has been silenced, another 
should be pointed out to be similarly treated. When firing 
against guns, 'shrapnel with time fuses should be used. The 
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majocaofbatterieBBhtiulddirecttheirattentionnot Homudi to 
the guna themselvaa, as to the meu Ben-ing them, and the 
waggous and horBes in rear. Hence, having got the range, 
the individual guns of a battery Hhoald fire with sligfatlf vaiy- 
ing elevation, so aa to covar with ahell-fragmenta the whfile 
Bpace taken up by the enemy's guna and limbers. 

At the commencement of the action between the con- 
tending batteriea the attacking force may push forward 
infantry to drive in advanced posta. It will be the duty of 
the colonel to direct if any guns are to be turned upon theia, 
and thia will depend upon the extent to which the general 
iu command wishes to hold his advanced poets, Aa a general 
mle the fire of the defending guns should not be diverted 
from those of the enemy till a later period. Again, aa the 
attack progreBsea a portion of the hostile gims advance a stage 
of Home 500 yaids, covered by the fire of those in rear. 

An opportunity uaually occurs to fire on the batteries 
in movement, but the change will be effected so suddenly 
that prior inatnictions to batteries as to what to do mnat be 
given. It is recommended that the two centre batteries be 
ordered to' fire on the Echelon which ia moving, while the 
batteries on the flanks keep down tlie fire of the guna atill in 
position. 

Each of the central batteriea should devote its attention 
to tliat half of the Echelon which is opposite it. The greatest 
effect will probably be produced by shell when the ^helon ia 
limbering up and unlimbering. The change of position may 
be expected to take some 4 minutes, and in thia time well- 
aerved guns should fire three rounds. If the batteries are 
well in hand the distances can be judged for settingthe fuses 
of the shell without delay. Each successive round should 
be calculated at from 260 to 300 yards shorter than the 
previous one, at the discretion of the commander. The 
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of range-finders or sextants. The actual position which the 
attacking guns will move up to will be generally guessed, 
and arrangements made for adjusting fuses to that range. 
It is a great advantage if a salvo from a whole battery can 
be fired while the enemy is limbering up or unlimbering, but 
to do so with effect the battery must be thoroughly in hand, 
and the laying and fuse adjusting to be depended upon. 

It has been said that to * silence the attacking guns is 
the essential object of artillery on the defensive.' ^ On the 
infantry, however, the burden of the attack rests. If the 
defending guns confine their attention solely to the enemy's 
batteries in the artillery duel there is nothing to prevent his 
infantry advancing to within effective range of the advanced 
posts of the position. When to leave off firing at the guns 
and turn the fire on the infantry is a difficult question to 
solve. Hohenlohe lays down that artillery should only be 
fired at when other troops are not within effective range, but 
admits that the maxim is very difficult to follow. 

The following main principles will help the artillery com- 
mander in deciding on the orders to be given to his batteries. 
The attack of infantry is always preceded by an artillery 
duel, and till this establishes a considerable superiority of 
the attacking guns, no infantry in force should be able to 
advance. As soon, therefore, as the infantry supports and 
reserves try to advance in front of the guns the whole of the 
defevider^ fire should he turned upon them. The attack of the 
infantry will be thus checked, provided the defending guns 
are not overmatched. 

Assuming that the infantry attack makes slow progress, 
then an advance of the attacking guns will* take place. The 
opportunity of taking the batteries at such a disadvantage must 
not be neglected ; and, as before stated, half the guns will turn 
on the moving Echelon, while the other half will either fire 
«t the standing Echelon or on the infantry, according as to 
which offers the best ta/rget. 

When the whole of the attacking guns have advanced 

* Tactical Retrospect, 
P 
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from their first deplojinent they will be within the rai^ of 
inbntry akinnishers pushed out from the position, to whom 
would be allotted the task of keeping down their fire. The 
leholt of the arlillerii Jire shoyildOtenbedevfitedlotkemfantryof 
tht attack. During the reroaining part of the fiction, when 
the decisive attack of the intBntiy is taking place, the fire of 
the guns must be brought to bear on thani. At the atinie 
time one at least of the batteries should be directed to wat«h 
the enemy's guiu, and turn upon them when they again 
attempt a forward movement. 

In firing at infantty the formation they are moving in 
must be studied. While at long range and beyond reach 
of the effective fire of the defending rifles, a deep fonnation 
of skii-mishers, supports, and reserves, with eoneiderable 
intervab between them, is adoptol. Hence it would be a 
mistake to fire only at the skirmielung line, and neglect the 
supporting troops in rear. 

The colonel should direct one battery to devote its atten- 
tion to the skirmishing line, while the other batteries adjust 
tiieir shells to ranges of 100, ZOO, and 300 yards respectively 
bi'jMLid it. By this means the depth of the infantry attack 
I'.'iiiiEitioii ivill be tlioroi^Iily searcJied by fire. 

.\s tliu iiifantry attack progresses, the skinnisJiiug line 
iiii^ioases in iiunibei's and becomes more formidable. The 
(ill! cif tlie batteries sliould then be successively diverted 
I in to it, till finally the whole of the giuia are firing on the 
;itt<ickii)g troops, at a similar range. Tlie question of 
rapidity of lire will Jiave to be left to the battery commanders. 
In the earlier pliases of the fight tliu fire will be slow and 
dclibumte, except when some fleeting opportunity lias to be 
taken advantage of. In proportion as tlie iiifantij make 
]ircigi-uBa the fire becomes more rapid, till at the moment of 
ilic iissault the guns are served as i|uiokly as possible, and 
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fire can therefore be controlled by its colonel. The artillery 
brigadier has to direct the fire of the various groups so that 
they do not interfere with each other. 

The whole of the artillery attacking guns have to be fired 
at, and hence the line of their deployment is divided into 
sectors and allotted to each group. Similarly, when the 
infantry commence their advance, a portion of their front 
should be allotted to each mass of guns. 

Directions will have to be given to each group as to their 
ax^tion when a change of position of the enemy's guns is 
attempted, a certain niunber of batteries being detailed to 
follow the movement with their fire. 

Again, when the plan of the attack is definitely known 
there will appear on the battle-field certain decisive points 
which should be overwhelmed with fire. The proper moment 
in which a concentrated fire of the guns of the defence will 
be most effective is difficult to know, and to turn all the guns 
on a vital point at the right time demands organisation of a 
high order. 

Exceptional cases of the defew^e, — We have thus followed 
what may be called the normal course of a defensive battle, 
in which the defender makes a stubborn resistance, but is 
unable to prevent an infantry attack being delivered, and 
does not beat off the enemy till the last moment. 

Take the case, however, when the attacking guns cannot 
gain any marked superiority over the defence. If an attack 
by the other arms is attempted, it may be assumed that it 
can be checked by fire alone. Hence, when the infantry 
first advance, the whole of the guns need not be turned upon 
them, but a portion may be left to continue the artillery 
duel. 

Again, if the defending artillery is thoroughly mastered 
in the artillery duel, it will have to withdraw and reserve its 
fire for the decisive assault of the infantry. Whether the guns 
can again be run up into their former position, or whether it 
will be advisable to take up a rallying position in rear, is a 
matter which is difficult to decide. 

Wlien the defending guns are once put out of action by 

f2 
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tui enemy wlici can continuo firing until the assault tak<>!i 
place, it will be impossible to get agMn forward, and it irill 
be better to deploy on the supporting line of infantry. A 
battle fought in a position like that taken up at Wberth is an 
illustration of thie. 

When, however, an enemy has to push forward his 
artillery by suocessivo stages, it wUl always be poaaible [of 
a portion of the gona to maintain their position, aimplr 
retiring under cover till the infantry aaaault is deHTBrcd. 
The batteries which are most eiposed can at discretion be 
retired to a second position, but should be ready to push 
forward again into first line if occasion offers. 

Infiiience offtiiiaa of grvutvd. — The general disposition of 
the gnns when holding a position is on the crest on both the 
sahontB and re-entrants according as the ground lends itself 
to the forming of groups and affords command of firei. 

A positJoQ suitable for a large number of troops has, how- 
ever, but rarely a well-defined crest throughout. A com- 
bination of slopes of different degrees of steepness renders it 
necessary to change position slightly during the course of an 
action. Tile summit of a hill, from which an artilleiy duel 
can be commenced, is often ft spot from whicli the terrain 
over which an enemy's if t y h t d not com- 

manded. In such a case g j h t 

which should usually be d 1 y h d A 
is very steep, the guns it! P * 

tlie ground in tlieir immed t f t I 
enfilade fire from batterie d ta 

but not always. The only cas h h t 

station guns low down on the slope is wlien rat 
dicularly tlirougli the position, when a few may be placed at 
tlieir moutlis, so as to give a flanking fire to the foot of the 
slopes. When this is done the fact of so placing them shouJd 
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course can only be done when the superiority of the attack 
over the defence is not veiy marked. 

The best time to take the offensive is just when the 
decisive infantry attack is being delivered, when the supports 
have closed on the skirmishers, and the assailant is hurrying 
to the assault, A forward movement of the defensive line, 
well supported by reserves, checks the attack. The majority 
of guns on both sides are obliged to stop firing till the issue 
of the infantry struggle is evident. 

In case of success the forward position of the attacking 
guns will render them liable to capture, and as the infantry 
advance, the gims of the position follow up the offensive 
movement as quickly as possible. The tables are turned, and 
the two sides assume, according to circumstances, the rSle of 
an attacking or defending force. 

When an offensive movement of this kind is attempted, it 
Bhould, if possible, be seconded by a flanking attack from a 
body of troops hitherto held in reserve. With the reserve 
should go forward all the horse artillery batteries available. 
When the flanking attack is made by cavalry, the accompany- 
ing guns should move on the inner flaiik. When made by 
infantry, the batteries should accompany the outer jlaiik ; and 
when both arms are engaged, the artillery is best situated in 
the centre* 

Local cov/iiter-aMdcks, — In nearly all battles there will be 
opportunities for making local counter-attacks, which, how- 
ever, should not be pushed too far, unless it be deemed 
possible to make the movement general. When, from weak- 
ness shown by the enemy, counter-attacks are made from the 
Jraiit of a position, they will only be accompanied by the^re 
of the gims in the main position. 

If, however, an enemy makes a flank attack, it can best 
be met either by a direct movement against the re-entering 
angle formed between the enemy's main line and his flanking 
troops, or preferably by attacking by a rapidly moving force 
the outer flank of the enveloping troops. In the latter case 
batteries will always have to accompany the attack ; in the 
former only occasionally, depending on the success of iha 
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movement. Local attacks have, mora or leas, the charscter 
of a Kiii'prise ; and therefore batteries can Bometimcs push 
theiuBelves forward rather prominentlj without iiiach nsk. 
The main difficulty ariseH wlien the attacking troops hare to 
fail biu;k, in which caae the retreat of the giuis is serious); 
threatened. 

The defetwf of i-ed<mhU .—The modem tendency of stronglj 
fortifying defensive poBitioiia when tiina is ayailabiei 
results in field redoubts being raised to defend weak ptonU 
in the line. To place field guns in embrasures would 
be a mistuke wlieu converging fire can be brought to besi 
upon them, and when a wide field of view is required. lu 
all ordinaiy cases the guns should be mounted eit iMirbctte. 
If it La decided to place guns in the reduubts, the following 
rules should be observed. If a superior nmnber of guns an) 
converging their fire on the redoubts, the defending artillery 
ahould be withdrawn under cover, and the artiUei; duel 
refused. As soon aa the attacking infantry advances, tlis 
yuns dje puslied into tlieii' places and fire on the suppm-U 
and reserves. There can be no question of retirii^ the guns, 
and tiiey must be fought to the last. 

It will be geuei-ally preferable to place the guns fur tlie 
defence of a redoubt in open emplacements in rear of tlio 
flanks, so tliat they can cross their fire over the ground in 
front. Tile batteries will then be better protected, and liave 
some power of movement. 

SiiinAij of ammnnition. — The maimer in which reserve 
ammunition is can'ied for troops has already been pointed 
out. The supply of ammunition when acting on the defen- 
sive should be easy enough. It would at first appear that 
the divisional and army corps reserve columns might be 
closeil up to the front, and tlius ensure that by no possibility 
should the ammunition run shoi-t. It must be remembered. 
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well-defined point, and that a thorough and easy communica- 
tion should be kept up between them and the troops in front. 

As soon as it is evident that a defensive action is to be 
fought, the ammunition and store waggons of the second 
Echelon go forward and deposit on the ground close in rear 
of the battery emplacements the whole or a portion of their 
boxes. 

From them, as far as possible, the rounds should be taken 
during the artillery duel, thus leaving the battery ammuni- 
tion and the waggons of the first Echelon of the reserve 
untouched as far as possible. 

The ammunition waggons can then retire to the army 
corps reserve, some 6 or 6 miles in rear, to be refilled or re- 
placed. By this means a supply for the guns cannot possibly 
run short, and the only inconvenience that can result is the 
loss of a few ammunition boxes of little value, which can be 
easily replaced. 

The possibility of injury from wet or exposure can be 
remedied by using tarpaulins and artificial cover. What- 
ever arrangements there may be, a certain drain is sure to 
be made on the battery reserve. In the course of every 
engagement, however, certain lulls will occur, and during 
these intervals the voids in the limber and ammunition boxes 
must be filled without delay. 

Combats de renconire, — When two opposing forces meet, 
there may be at first a doubt as to which side will assume the 
defensive, but it may be taken for granted that one or the 
other, after the preliminary combat, is forced to act in this 
manner. One of the armies may take up a defensive position 
deliberately on purpose, or it may virtually be forced to do 
so owing to the rapidity with which its adversary deploys his 
troops. In the latter case the defending force suffers under 
considerable drawbacks. In all rencontre fights a great 
advantage rests with that force which is able first to deploy 
in fighting order. To cover this deployment is the task of 
the artillery, and its commander has to decide upon what 
piece of ground his gims have to form, and then get up his 
whole force on the spot. 
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The decuion is not ho difiicult to maJce as it would at fiist 
seem, and the luuin essentia] is rapidit; in caiTTing it out. The 
positiaD of the contendiitg advanced guarda is known, and 
according aa the advanced guard leader has instructioDB tu 
preu forward or simply delay, bo will the principal artillery 
position be up to the line of the advanced guard guns or in 
rear of it. An accurate study of the ground by the artillery 
leader, hrat on the map and afterwards personally, will 
leave Ettle doubt as to the one or two positions afforded by 
the temun. 

Tlus retreat. ^A body of troops is forced, under certain 
circunistanees, to retire, sometimes only for a short distance, 
as in the case of an tmauccessfut counter-attack ; aomatimea 
altogether, as when an army is defeated. A retreat may also 
be purely voluntaiy, au, for instance, that of ail advanced 
guard falling back to a main position, or that of an army 
striving to gain a better strategical situation prior to accept- 
ing combat, 

Li all these cases the artillery is able to pl^vy an impor- 
tant part. The effect of retirement on the ordinary soldier 
is niuie or less demoralising, and artillery is tlie only arm 
ivhicli is insensible to mental influences. 

As long iis tliere are horses to drag the carriages and men 
til serve the guns, batteries can be counted on to be effec- 

Guns s]iuuid iietw retire from tlteir original position 
without the express order of the general in command, but 
kIiouIJ continue in tlieir place to the last, sacrificing them- 
selves if necessary for the good of the otlier troops. 'When 
I'ctii'ing to cover the retreat of infantry, the guns should not 
travel at a pace quicker tlian a walk, and should halt from time 
III time to come into action, and check the pursuing enemy. 

A pursuit by uifantry can only last a short time, and 
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retreating infantry, this can generally be effected. Again, 
a pursuing force of cavalry and horse artillery will endeavour 
to gain the flank of the line of march, and to counteract this 
movement a similar force should be detached to meet them. 
From this will result a local combat of the two arms. 

The most difficult case of retreat occurs when a force, 
having commenced a fight, is ordered to retire before the 
decisive attack takes place. This would be the case in an 
ordinary rearguard action, or when the superiority in 
numbers of the attacking troops is very great. The retreat 
must be made in good order, and the troops gradually be 
withdrawn to one or more positions in rear. While the 
main line of infantry and the gims in the centre of the posi- 
tion show a bold front, the flfl-nlriTig guns and the supporting 
infantry retire. 

In taking up position in rear it will generally be best for 
the guns to be on the outer flanks of the infantry, so as to 
cross their fire in front of them. 
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CHAPTER Xni. 

THB EMPLOYJtBNT OF EOBSE ARTILLBRT WITH CAVAUIY. 

Neoeraity of having horse nrtillfry— Efficacy of fire temt mobilitj— 
GenerBl duties of lioree artillery — Strategic employment of CATatiy— 
Duties of the cavalry division— Strength of a division — PoaitiDn of 
batteriefl od tho luorch-^Escortt^^Battory erf the advanced guAfd— 
Battery of tbe reargunrd — The cavalry batUe — Massing of battaries 
—Position of artiOcTy — The deciding posidou — Its place — Coming 
into aetion~FiTB disci {iline—Cond act in case of soccers — Defeat- 
Duties of officer in conuneDd — Conunenta. 

Necesmty of htmng horse arWleiy, — The gradual increaaa 
which has ot late years taken place in the mobility of field 
artillery has more than once raised the ciuestion as to the 
ncocasity of keeping up a force of horse artillery. It is 
alleged that the experience ol 1870 and 1876 has shown tliat 
there is hut one method of employing artillery on the battle- 
field, and that no distinction can be drawn between the 
tactics of a light and heavy gun. Instances are brought 
fonvard in which field batteries have closely followed cavalry 
at speed, and proved their capability of surmounting the 
gi-eatest obstacles oi ground in time of emergency, e.g. the 
ascent of the Rotherberg at the battle of Spicheren. It is 
also ut^ed that a horse artillery battery afibrds an unneces- 
sarily large target for the enemy's five, and that under the 
ordinary circumatanoes ot a battle the loss in the mounted 
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been unable to keep up ; and it is said that even if the 
mounted detachments under unfavourable conditions suffer 
heavily, the batteries still preserve a mobility equal to that 
of a field battery upon which no loss has been inflicted. 

The arguments on the subject can be confined, however^ 
within narrow limits. The main conditions which field 
artillery have to attain ou service are — (1) efficacy in fire ; (2) 
quickness in movement. It may be said generally that any 
increase in the power of fire entails additional weight, which 
naturally diminishes mobility. 

Assuming that both field and horse batteries are simi- 
larly equipped, the former have some 4 cwt. additional to 
carry in the shape of gimners unless the distance is short. 
As a result, the horse artillery with a similar efficacy of fire 
have a superiority in mobility which renders them practically 
independent of the condition of the ground. The carrying of 
two additional gunners still leaves for a field gun more mobility 
than is wanted for the ordinary work of the battle-field, and 
a consequent increase in weight is given to it to procure a 
greater power of fire. 

To retain only one type of weapon and equipment must 
cause both efficacy of fire and mobility to the extent that i& 
now possessed to be sacrificed. 

Can it be maintained that efficacy in fire should be in any 
way diminished ? All experience points in the opposite 
direction. The increase in range and effect of infantry 
weapons in recent years has been so enormous, that to com- 
pensate for it every effort has been made to increase the 
power of the gims. The contact of masses on the battle-field 
is now impossible, unless the combat be preceded by an 
effective artillery fire. Tlie destruction of field entrench- 
ments, which are now a prominent feature in the modem 
%ht, demands a projectile as powerful as it can be made. 

Field artillery, then, should have the utmost power com- 
l>atible with the conditions of ordinaiy mobility, or that 
which is necessary to bring guns into effective action on the 
battle-field. 

Is such a mobility compatible with keeping pace with 
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caT^ry in all its movementB, compiUing not only njnd 
manoeuvTeB, but long and Bometuuca forced marcbee ] The 
moat Idling experience on this point has been f umiahed by 
some eiperimeuta rnadd by the ^uatrians at Totiis in 1874, 
the result uf which proved that field batteries could not keep 
up with a cavalry division in its movements. The facta of 
the case were so apparent that horse artillery batteries weie 
for the tirst time introduced into the Austrian service. 

The Talue of mobility, again, has, if possible, increased. 
Not only have guns to accompany in long and rapid marches 
tlic cavalry divisious covering the front of an army, but a 
distinct part in which extra mobility is demanded has ai-isen 
on the battle-field. 

The extent of ground occupied by troops on the defensive, 
ad well as the area covered by troops in the attack, has largely 
increased. The withdrawal of gmu from one portion of the 
field, and thuii rapid transCereucs to another, 'has been 
proved to be not only possible, but often of vital importance. 
Again, the wide-ranging movement of a flank attack, or the 
' offensive movement of a detached force, . , . which would 
ruccivu its impulse from the general- in -chief by means of the 
tule^Tapli,' ' demands a mobility of the highest oixler. 

To endeavour to wimbine horse and field artillery in an 
iiLRciianible whole is to couple the distinctive but necessarily 
antagonistic features of tlie infantry and cavalry arm, each of 
which has a, Ke];)arate mission, requiring the powerful aid of 
11 gun which does not hamper ita movements. 

Arguments thus far tending to show that horse artillery 
is ill modern times a necessity are not put forwai-d with the 
idea of reviving the obsolete absurdity 'that a division of 
cavidry anil its ni-tillery form an inseparable whole,' or that 
' liorsu iirtilluiy is cavahy provided with camion.' Tlie days 
of ' CiVUiHtor tactics ' and ' gidlopor guns ' are past, and field 
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Field and horse artillery form but one arm, with but one 
object, to be carried out in the generality of cases by com- 
bined action. In respect of its superior mobility, however, 
a distinct r6le is left open to the horse artillery, and its duties 
in the future are, if possible, more active and onerous than 
in the past. 

General duties. — The part played by horse artillery in 
advanced and rearguard actions, in local combats and on the 
battle-field itself, differs in no way in point of principle from 
that of other batteries, and has been already considered in 
dealing with the action of artillery in an offensive and defen- 
sive battle. The proper nature of guns to employ in any 
duty is naturally the heaviest that can be used to carry it 
out. When the difficulties of traction render a light equip- 
ment necessary, when rapidity of movement is essential, 
when, in fact, a gain in time will somewhat compensate for 
loss in power, the horse artillery should be used. The 
canning out of wide flanking movements, the extension of 
long lines of battle, the rapid reinforcement to threatened 
points, the timely seizure of important tactical positions, the 
supporting of troops unexpectedly pressed, the carrying out 
of false attacks, the aiding in a pursuit or the covering a 
retreat, are all phases of warfare into which time and mobility 
largely enter, and for which a quick moving arm is eminently 
suitable. 

The speciality of horse artillery action, and its use, as 
contrasted with that of field artillery, is best understood by 
studying its movements when acting with an independent 
caviJry division. In such a case the influence of the slower 
moving services is eliminated, and the distinctive capabilities 
of the arm brought prominently into notice. 

It is necessary briefly to refer to the sphere of action of a 
cavalry division. 

Strategic employmenvb of ca/oalry, — The next great Conti- 
nental war will commence with one or more great cavalry engage- 
ments, as a natural consequence of the advanced position that 
cavalry is forced to adopt in order to carry out its work of ex- 
ploration. The employment of cavalry in force a long distance 
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a army 1b no imw practice. Napoleon oonatantlf 
(letucliedhiH mounted troops two or three niarohea ahead of hi« 
main body. The actual syatem adopted by him has not been 
handed down to ub in detail, nor would it be of much value 
under the moduru very diflereut drcumstancea of railways, 
telegraphs, ijupruved road communications, and long-ranging 
firearma. It is not desirable to go back further than the 
war of 1S70 as an illuHtration of the advaata^es an eflJciQut 
cavalry may gain for its own aide, and the dlsaaterB that an 
improper use of the arm mny lead to. Aided ns the Oonuaus 
wei'e in that campaign by the oomparatJTO weakness of their 
opponents, they lire the firat to recoguiae that what they then 
aoQomplished waa but a step in Mvouce towards gaining true 
efficiency. The result of the Franco-German war has given 
a great stimulus to the atudy of the organisation and mode 
of Diiiploymont of the cavaliy arm, especially in its strategical 
aspect. The rapidity of modem mobiliaations, and the con- 
sequent advantage in abihty to take the initiative quickly, 
demand that cavalry at the outaet of hostilities shall play an 
imjjortant part. In future the concentration of hostile 
iiniiiea will be covered by dense veils of cavalry thrown for- 
iiiiid, to which will be allotted the task not only of covering 
the assuiiiblaije of troojis on Uieir own sides, but also that of 
rending the screen in front of the enemy. A cavalry com- 
bat under such cu'cumstances seems iiievitable, and in 
order to be equal to sueli conditions a stronger and more 
ellldently oi^aniaed cavalry force tlian has liitlierto existed 
must be brouglit on the tlieatre of war. Tlie baaia on which 
thy action of this force — composed of divisions of cavahy — 
should be founded has been most exhaustively atudied, 
notably by the Germans, French, and Russians, and the 
results of theory verified as far as possible by practice in 
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2. To cover with an impenetrable veil the movements of 
the army, and thereby obtain for it security, and enable the 
plan upon which it is acting to be till the last moment con- 
cealed. To carry out these functions the cavalry must keep 
small mobile parties in contact with the enemy, and at the 
^ame time possess considerable fighting and resisting power. 

The two duties are distinct, and must be separately pro- 
vided for. The possibility of having a force formed so as to 
be equally adapted for either purpose is not now admitted. 

The commonly used term of ccmdry screen is somewhat 
misleading, and any attempt to employ divisions as a sort of 
moving outpost force has been proved to be impracticable. 

Strength of a dmsion, — It is generally admitted that a 
cavalry division should consist of about 6 regiments, which 
appears to be about the greatest number of sabres that can 
be effectually controlled by a cavalry general on the battle- 
field. According to our own organisation, a division would 
therefore consist of 2 brigades, each of 3 regiments, together 
with 2 batteries of horse artillery. 

Recent experiments tend to show that a preferable for- 
mation is 3 brigades, each of 2 regiments, with a battery 
allotted to each brigade. By this arrangement with two 
brigades in front line one can be held in reserve, and by the 
increase in the number of guns it is possible at all times to 
detach a battery when a brigade is acting independently. 
It appears bad policy to use less than three batteries, as ex- 
perience has proved — notably at Vionville and Sedan — that 
when good work has to be effected a smaller number of 
batteries have to be reinforced. 

Position of batteries on the march. — The batteries form, so 
to speak, the resisting power of the division, and therefore do 
not march in a position too forward, or in what may be called 
the exploring zone. 

In the war of 1870 each German division covered on an 
average 20 miles from flank to flank. In striving to be 
strong everywhere they were weak at all points, and two-thirds 
of their divisions were virtually beyond the control of their 
leaders. The success of the German advance was, by their 
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□wn adrainsioti, dae to the weak force and ineffeetire ok of 

the camlry opposed to them. 

It is now generally BigTeed that a division in the proximity 
of the enemy should not attempt to cover more than 10 miles 
of front. The actual diapogition on the march depends 
mainly on the nature of the country, and neame«s and 
character of the enemy, and is especially dependent on the 
numher of good roads avaUahle. Ab a typical fomiation 
which should be adhered to as far as pOBsible, it is suggested 
that two brigades marching aide by Bide, at a distance apart 
not exceeding three miles, should each detach to its front 
one advanced guard regiment. From each of these regiments 
wonld be sent out the squadrons to form the scouting line, 
and its immediate supports. Some two to three milea in rear of 
the centre, on a main road, should march the third reserve 
brigade, with the three Iiatt«ries of horse artillei^ marcluDg 
behind iia leading regiment. 

An alternative procedure is to sejarate the batteries, 
allot one to each brigade, and allow it to march in rear of 
the advanced guard or leading raiment. The guns would 
never be placed near the heads of the advanced guards, as 
their presence would restrict the action of the scouting 
squadrons, which could not fall back or manceu\Te without 
exposing the artillery to risk of capture. The second arrange- 
ment lias the disadvantage of allowing the batteries to get 
away from the control of the divisional leader, but it is 
applicable in close country where the resistance is but local, 
and where In fact a great cavalry fight is not expected. 

In the case of very open country when an eng^ement is 
imminent, or in the case where only one road is available, tlie 
division would consist of an advanced guard and main body. 
One battery would then follow in rear of the centre of the 
advanced f,'uard, while the other two would march in rear 
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cavalry commander cannot be expected to seize with decision 
the fleeting opportunities of a charge, and at the same time 
keep his attention fixed on the possibly exposed flanks of his 
batteries. The escort of a line of gims should be at least 
a squadron, and in exceptionally exposed cases a stronger 
force. 

57ie battery of the advanced guard, — The mere fact of the 
scouts and their supports having come in contact with the 
enemy should not have any influence on the action of the 
battery of the advanced guard. To unlimber and fire into 
squadrons which can be driven back by the resources of the 
scouting line would be a mistake. When, however, the 
scouting line is definitely checked, either by the presence of 
troops in force, or by an occupied wood, village, or defile, 
the battery should at once come into action, while its 
supporting cavalry advances forward to threaten the flanks 
of the enemy's position. 

The aim of the guns is to dispose rapidly of the resistance 
offered without checking the advance or calling for the 
assistance of the main body. It is best for the battery to 
gallop forward at once to a decisive range, such as 1,500 
yards from the enemy, and open fire. A few well-directed 
shells, combined with a flanking movement of squadrons, will 
generally cause the precipitate retreat of any small force. 
As a rule a battery should go straight to the front, as a move- 
ment to a flank, under unknown conditions, might lead it 
into danger, and would certainly occupy more time, and the 
target presented by cavalry in any formation is sufficiently 
large. 

In the event of an obstinate resistance the advanced 
guard battery should cease firing and wait for the arrival of 
more troops, in combination with whom it may again try to 
force a passage. Every round of ammunition must be hus- 
banded as much as possible, as, owing to the distance from the 
main army, it is diffiicult to replace. 

In the event of the enemy retreating, a few rounds may 
be fired without changing position if a very effective target 
is presented. The battery then limbers up oxvd x^i^ss^sK!^'^^ 
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its pOBitipn in colunm of march, leaving the acoute to fdUoir 
up and keep the touch with the hostile forces till another 
check occurs. 

As soon as the cavalry in front of an advancing army has 
driven back the enemy's squadrons as for as the head of their 
own infantry columns, it has fulfilled its task. Its further 
mission will then be to keep in coutnct with that infantry, 
and resist any attempt of the hostile cavalry to interpose. 

Recognising that the cavalry division cannot hold its 
ground t^inst a combined attack in which infantry plays a 
part, it will be evident that when the infantry of the enemy 
is advancing, or supporting an attack of his cavaky, the 
division is forced to retire. 

The ground wiU have to be disputed at all favourable 
points, the force acting on the principle uS a rearguard. A 
precipitate retreat for even a short distance would allow the 
enemy's cavalry to again interpose, and thus enable him to 
conceal liis movements. 

The diBposition of the division would be similar to 
Ihat recommended for it in the advance, viz. two brigades 
ibrciist, iiith one on a central road some couple of miles in 
;idvaiice. Tlie flank brigades should, however, be closer 
together than in the advance. By this arrangement if one 
brigade is pressed, the other whose pace haa not quickened 
will be left on the flank of the attacking force, and with the 
nid of its battery may expect to check the forward inove- 

Tl'e batf^nj of the tearguard. — The object of occupj-ing 
successive defensible points is to force tlie enemy's troops to 
deploy, and tlius gain time. The full resisting power of the 
division has, therefore, at each point to be developed. 

The position of tiie batteries on the march remains 
iiiiiUtored, i.e. they would be at the head of the regiments 
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dismount and fight on foot. The advance of infantry can 
thus be checked by fire, but it is notorious that dismounted 
cavalry cannot withstand the advance of infantry altogether. 
The first object, then, will be to force a deployment as far off 
as possible, and to effect this the battery comes into action 
close behind the front line of dismounted men. 

As the attack progresses, the next difficulty will be to get 
the men away before it is too late. Unless exceptionally 
good cover is at hand, the dismounted men will have to get 
to their horses when the enemy's infantry has advanced to 
within some 500 yards. Just prior to their doing so the 
battery should retire, and take up a position from which its 
fire can cover the movement. 

The position taken up by the guns should always be in 
close proximity to the line of retreat. In retiring the major 
must use his discretion as to whether he does so by divisions, 
half -batteries, or altogether. It has been before laid down 
that, in order not to influence the mxyrcde of the troops un- 
favourably, batteries should retire at a slow pace. In this 
case, however, the cavalry are accustomed to the rapid move- 
ment of horse artillery, and know the object of the retire- 
ment. Changes of position should accordingly be effected 
at the quickest paces possible. 

When a vigorous resistance is offered an enemy will 
generally bring some guns into action, and there is a natural 
tendency to engage in an artillery duel. The rearguard 
battery should avoid entering into a contest of the kind, and 
should if possible retire under cover, and reserve its fire for 
the cavalry and infantry of the attack. 

The cavalry battle. — The contact of hostile divisions on the 
theatre of war eventually leads to the assemblage of large 
bodies of troops which engage in a cavalry battle. Similarly on 
the battle-field, when there is a large force of cavalry on each 
side, the tendency will be to seek each other out, and engage 
in a cavalry combat on one of the flanks of the main line of 
battle (as at Mars-la-Tour). The action of the horse artillery 
in such a case will now be considered. 

A cavalry action differs from an ordinary battle \xl<.\>a^ 
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action Yiy fir? is produced by the gnna iklone, while tbe- 
decisioii is ai-rtved aX hy the shock action of opposing 
squadrona at full speed. A battle uoder such conditiouB can 
only last a short lime. The tacticB must be of the simplest 
description, and the decision as to what has to he done in 
the varying phases of the fight must be made withtiut hesita- 
tion. After the first shock of the opposing lines a reauli, 
one way or the other, is teinporarilj arrived at ; and whether 
this be turned into a victory, or prevented from causing a 
diauler, depends to a great extent on the action of the guns. 

Miushig (tf hatUrUs.—Whea preparing for the battle. 
the batteries must be assembled and put under one command. 
During the fight the momenta when effective fire is of 
importance are so fugitive that ttitity u/ (oninnand over fire is 
ft vital necessity. To separate the batteries, moreover, would 
inevitably hamper the cavalry in its movements. 

Position ofartiUery. — The time neoesHary to form up the 
division for attack will he J to i an hour, varying aocoiding 
to its strength and marching formation. The guiu form a 
movable pivot upon which the cavalry' have to mancenvre, 
;iiid the commander of the artillery should, therefore, be tiiUl 
as soon as possible on which flank he is to keep. The cavalrj' is 
usually formed in three lines — a front, supporting, and resen'e 
line composed of a brigade each, at an average distance 
apart of from 200 to 300 yards. The supporting line i* 
usually in ^helon on the outward flank, i.e. the one opposite 
to that to which the artillery has been ordered. While the 
division is preparing for attack, the guns form up at full 
interval, either in line witli or a little in advance of the pivot 
llimk of the front line as it is being formed. 

Whether the guna have to come into action at this stage 
is entirely dependent on the enemy's artillery. It his guns 
arc in action and interfering with the cavalry deployment. 
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possible to be made as to the moment for attack, and the 
ground over which it has to take place. The time for the 
decision being made obviously depends upon the distance 
and procedure of the enemy's squadrons, and it may be 
often necessary to advance some little way in fighting order. 

The movement of the batteries must not interfere with 
that of the cavalry, and, therefore, the general line of advance 
•of the guns is pointed out as soon as practicable by the 
division commander. 

In some of the cavalry regulations it is laid down that the 
guns with their escort should be carried rapidly forward to 
« position well on the flank, so as not to interfere with the 
forward movement of the squadrons. 

It seems, however, preferable to push the guns at a gallop 
straight to the front and come into action, inclining the greater 
portion of the cavalry away to a flank. The advantages of 
this arrangement are that it simplifies the tactics of the 
*rtiUery ; that in ordinary cases the enemy's squadrons, in 
inclining to meet the attack, expose themselves to enfilade 
fire ; and that more time is allowed for the artillery fire 
to take effect. 

The decidmg position, — In the cavalry combat the artillery 
should rarely require more than one position, in contradistinc- 
tion to the two or three of a combined action. In insisting 
on this point it is necessary to point out that a cavalry action 
may l:>e preluded by the contact of small bodies, by advanced 
^md rear-guard actions, and above all by the necessity of pro- 
tecting the deployment from an enemy's artillery fire. In 
all these phases, however, the positions are preliminary, 
and depend entirely on local circumstances. It would be 
obviously impossible to follow out all the variations which 
Tesult from the movements and position of the enemy. It 
may happen that the position taken up by the guns covering 
the deployment cannot be advanced from, owing to the 
•enemy's artillery fire, or the proximity of his squadrons ; or 
the batteries on both sides are simultaneously advancing, 
And it is doubtful which can come into action first. 

The question must be treated in a liberal ^^xt^^^iknSs.^'!;^- 
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cided that, OS a matter of principle, one main poeitioi 

is sufficient ; tliut under favourable circimistances its locality 
cun be defined ; and that the liorse artilleiy batteries should 
get oa nearly into it as they can. 

Wlierc Wie poiUioti Aotdd be. — The theatre "f the fight 
is of necessity very open, but as no fire from infautry is to be 
apprehended, and aa artiUety fire vriU have but little time 
or opportunity to take effect, the element of cover may be 
neglected. The artillery commander has to look for, firat, a. 
good range, and secondly, a. position aa far advanced as 
safety will permit. 

The distance to which an advance can be mode depends 
mainly on the enemy's squtwir'jnB. It would be obviously 
unsafe to be halfway between the contending lines ; while, 
nasutmnK the BquadronB on both sides to be advancing, a 
position some one-third of the distance could be reckoned on 
as affording Uttle danger. 

The simplest uiaEim for the artillery commander seeuis 
to be — watch carefully the contendii^ forces ; estimate, as 
iiccurately as judgment will allow, the probable spot on which 
the tss« fiijiit lines of aiiuadrona will come into contact ; and 
Ktrii'e, as tiir ;ia the enemy's artillery mil pel nut, to get into 
I'lMJtion 300 yards sliort of, and the samo distance on tlie 
flunk of, the point of first conflict. 

To gallop fornrai'd some hundreds of j ards Kith a weak 
I'scoi-tiaapparently but not really dangeiouB If tlie enemy's 
yuna lu'e in action, their fire can be neutralised by moving 
torwiud in e'chelon under cover of the fiie of a battery in 
notion. Modem experience, again, Ims shown that guns have 
notliing to feai' from a fitintal atUiek of cavalry. A flank 
attiick in weak force can be met witli the aid of supivorting 
NipiiMliiiiis, wliile tlie enemy will be too much occupied with 
I cletach any large bodies. 
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which come into action first, and thereby compel a more 
distant deployment of the enemy. Rapidity, both in 
making a decision and carrying it out, is therefore of impor- 
tance. If it be remembered that the object to fire at 
during the action will constantly be shifting, and entail 
consequent changes of front, it will be evident that placing 
the batteries in Echelon will be preferable to forming them 
in line. By this arrangement each battery can chsmge its 
front on a central gun without limbering up. That battery 
which is farthest from the seat of conflict will naturally be 
the most advanced. 

Fire disciplvifbe. — As soon as the guns have come into 
action, the question will arise as to what to fire at. If the 
advance be properly timed, there will be generally one or 
two minutes during which attention can be directed to the 
enemy's artillery before his squadrons are sufficiently 
advanced to become an effective target. The time will be 
very short, and therefore the most should be made of it. 
Before galloping up to the position, the range required 
should be estimated, the consequent elevation given at once 
to the guns, and shrapnel shell, with fuse adjusted somewhat 
short, got ready. Immediately on coming into action, fire 
should be opened on the personnel of the enemy's bat- 
teries. As soon, however, as the enemj^s first line of 
squadrons appear within range, the two batteries on the 
inner flank commence at once a rapid fire with common sheU, 
each battery taking for its object one-half of the enemy's 
line. The firing is too quick to admit of time fuses being 
adjusted, and, moreover, the effect of common shell among 
the horses is even greater than shrapnel. Case may also b 
used with great effect ; and if this projectile could be some- 
what improved, it might in the close cavalry combat play a 
very prominent part. The battery on the outer flank would 
continue to fire shrapnel on the enemy's guns. As soon as 
the squadrons of the front lines have met in conflict, the 
two batteries turn their fire on the supports and reserves 
The flank battery continues to fire on the enemy's artillery 
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if it ia dmng any danu^e at the time ; if not, it limbert np 

The other battericB remain in action aa, long as thej have 
anything to fire at. The only trtrnps tliey have to fear are 
the enemy's ceaeires in the event of the action going im- 
favourably, and their own reserves are close at hand to help 
them. Limbering up may be delayed as long as &ny of the 
reserve is kept in hand. 

A tiicceu. — "When tlie m§li?e takes place, all is for the 
moment confusion. Success or failure is denoted by the 
position of the main cloud of dust ; if distinctly on the 
enemy's side, there is little doubt aa to the issue having 
been favourable. 

In tlie event of the enemy's troops crossing the front of 
the batteries, they can be fired on from the position. If, 
however, they retreat in a direction which does not admit of 
their being fired on, the battery which is limbered up gallops 
forward aa f ar as the front line of the pursuing troops, and 
comes into action in a position from which the flying squad- 
rons can be followed with effect. 

Tn the not uncommon case of the front of the guns being 
masked by a mingled crowd of friend andfoe, the artillery com- 
mander must use his discretion as to whether he will remain 
in action, in the hopes of again getting a clear field of fire, 
'ir whether he will limber up in order to take up another 
position clear of the struggle, This seems the only case in 
the actual fight itself when a change of position is allowable. 

A defetii. — In the event of the action turning out un- 
favourably, the artillery have an embarrassing task. Its 
commander will find it diflicult to realise at once whether 
(ho defeat is complete or merely partial. The guna should 
iiiit retire without orders from the divisional commander, 
unless it is absolutely necessary to escape capture. While 
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rear, from which they can cover by their fire the retirement 
of the guns left behind. 

In retiring, pursued by a victorious enemy, the main 
task of resistance falls upon the guns. By rapidly taking 
up positions on the flanks of the main line of retreat, the 
progress of the hostile squadrons can be checked. In the 
ovent of a village or anything in the nature of a defile having 
to be passed, the best position to take up is one which effi- 
ciently commands the exit. 

The C, JB. A, — A few words are necessary as to the officer 
commanding the artillery. His independence is far greater 
in the cavalry than in the infantry fight. When once he has 
had his general instructions as to his line of advance and 
position of his batteries, he is left as it were to himself. 
The divisional commander will be too much occupied to send 
him further orders, except in the case of irretrievable disaster. 
The artillery colonel should thoroughly understand the cha- 
racter of a cavalry action, and be able to feel the varying 
pulse of the combat. Upon him will depend the unity of 
fire of the batteries, and by him all changes of objects to be 
fired at have to be pointed out. The majors of the batteries 
have quite enough to do to superintend the technical carry- 
ing out of his orders. His position would, for choice, be 
some little distance in advance of the inner flank of the 
batteries. 

Comments, — It will be noticed that a purely cavalry 
engagement has alone been dealt with. In many instances 
the cavaky division with its artilleiy plays a prominent part 
where other troops are concerned, but in such cases the 
guns escape from the hand of the cavalry commander, and 
work in obedience to a higher chief, along with the rest of 
the artillery engaged. They may of course be kept in hand 
ds a species of reserve, but when employed, their tactics do 
not differ from that of the rest of the artillery arm. The 
battle of Mars-la-Tour was initiated by the batteries of the 
5th and 6th German cavalry divisions. Their action was, 
however, very shortly afterwards supplemented by the advent 
of a quantity of corps and divisional artillery, and the whole 
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of the grniB combined toot part in the preparatory artillery 
duel. The Bubsequeot appearance of the infantiy on tlie 
scene rendered the retirement of the cavahy of the dirimons 
neoBSBary, but the horee artiUery gnna continued to work 
with the rest of the artillery. 

K it had been expedient to divert the horse artillery 
batteries from the main battle, and cause them to return to 
the hand of their dirision leaders, they would then have 
been enabled to take a part in the piirehj cMvalry battle that 
took place at Tille-Bur-Yrou on the eame afternoon. 

No distinction, again, has been mode between an offemive 
and a defensive battle, for the reason that every engagement 
in which hoise artiUery and cavdry work properly together 
must be essentially offensive. K, from weakness or other 
causes, the general plan of a battle is defensive, yet to carry 
out that plan offeiuniie movemeuts must be made if cavalry is 
employed, though its action may be locally restricted. 

In laying down the general principles of the conduct of u 
cavalry battle, it must be kept in mind that they are founded 
iiiiue on the practice of peace manoeuvres than on that of the 
liattle-liold. No cavalry action on a large scale has yet been 
fiiii!;l[t "Ut under modem conditions. 

'I'll what extent, tiicn, has the increased power of the 
iii'iilum field gun altered liorse ai'tillery tactics 1 The purely 
theoi'etical view would be that guns should keep farther away 
fniiLi t])e iuel(!e, and in a comparatively safe position, some 
distjiiice to a tfnnk, utilise their long range. 

The most recent Continental writers, however, and espe- 
cially those who have had practical experience in recent war- 
fiii'o, insist as much as ever on the cliise siijipoH of artillety. 
Ill the cavalry combat tlie guns have not only to produce 
iictual physical loss, but also moral effect. With regard t(> 
Ihu fi inner, it is somewhat doubtful if a greater effect would 
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to moral effect, there can be no question. Distant fire, in 
the excitement of the charge, would not be regarded. 

It is argued that dose support now, as in former times, is 
necessary prior to the shock of the first lines, and that the 
extensive range of the modem gun can best be utilised by 
getting as soon as possible into a position from which long- 
range fire can be used in the earlier stages of the fight, and 
subsequently close support given at the decisive moment. 
In comparing the horSe artillery tactics of the present with 
that of the past, the points most worthy of note are — 

1. The necessity of greater boldness in advancing. It 
will often be necessary to gallop forward some 600 or 700 
yards in advance of the cavalry line. 

2. There should be only one deciding position instead 
of several, and from it the guns should be able to act during 
the whole course of the fight. 

3. Changes of position should take place as little as 
possible, and gims, when in action, never be remoyed while 
their fire is effective. 

4. Movements direct to the front are, if practicable, to 
be preferred to carrying the guns to a flank. 

5. In the cavalry fight, in contradistinction to the 
ordinary battle, the guns must always be prepared to hold 
their own with case and reversed shrapnel at short ranges. 




Staantj tot MaaaM—Vriiat gaaabia-e to fieac— Support to be CspHM 
in K buUe — PcnDanoit etrm taoiiomf «eceslE — M ri iwiirtii Id 
■ Bank — Movement oT inlale'l batteiics— Dntf ft w<«rt — PoEiliaa 
on th« DUjeb — At fba bait — Inftntrv esccMf — Cantn- «scon»~ 
Coaimaiis. 

Neeemitji for on Moerl. — ConiideiBble «trea8 baa beeo 
laid on the actual defensive power of artillery when ia a 
tli'rroughly good poeition. A perfect position is, howev^, 
nirely met with. If it fulfila all the most advantageons con- 
<IjlionH H'ith regard to the groimd an enemy has to advance 
■ivur in making a frontal attack, ic will almost iuvariably he 
o|>i:n on the flanks. Any small force, such as a battery, 
cunnut command witli its fire at the same time more tlian a 
lijiiited area of ground, and hence a converging attack made 
bi.th on tlie front and Ranks hy troops ill extended order 
ciuinot bo withstood by lire alone. The aid of troops in 
snpijort bociiiiea a necessity. 

It must be kept in mind, moreover, that guns are brought 
into action fur some specific object connected more or less 
with the breaking down of an enemy's resisting power, and 
paving the way for the infantry attack. Diverting the fire 
rjf the guns to their own defence whenever attacked would 
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their presence is an escort in itself, but cannot be depended 
upon for more than a limited time. The gims have to 
change their position and make their movements indepen- 
dently of the conditions under which the other arms are 
acting. Artillery, again, derives its power from its fire, and 
is absolutely helpless while in movement. The whole of a 
battery, with the exception of the guns, has no fighting 
value, and must look to other sources for protection. 

If such be the conditions under which grms are placed in 
the ordinary combat, their position when isolated is still more 
defenceless, and in almost every case a body of troops must 
be detached for their protection. 

What tofea/r. — What guns in action have most to dread 
is the approach of infantry skirmishers, either in front or on 
the flanks, who creep up to the battery, taking every advan- 
tage of the cover afforded by the ground. 

A cavaliy attack is most dangerous when it comes from a 
flank, but it is often combined with a frontal attack in loose 
skirmishing formation. Whilst in movement an attack of 
any sort is to be feared. The guns are liable to suffer from 
artillery fire, and the mobility of cavalry renders them an 
enemy even more formidable than the infantry. 

S^apport to he expected in a boMle, — ^In an ordinary action 
in which the three arms are employed, as long as the guns 
keep within the area covered by the front of the infantry 
attack, they can trust to the infantry to protect them in 
front. Even in the case where positions have to be rapidly 
changed, and infantry support cannot at once be reckoned 
on, the guns can be trusted in the interim to guard their 
own front by fire. Not so the flanks, one or other of which 
is constantly liable to attack when not actually covered by 
friendly troops. 

Fermanent escorts. — One has to consider how security for 
the guns from a flank attack can be obtained during the 
ordinary phases of an engagement. To attach a permanent 
escort of infantry appears a mistake, as it will not be able to 
follow the guns in their quick movements, and will probably 
be behindhand at the very moment it is wanted. To attach 
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a body of oaTnlr; would be of little advajitage, as the & 
of this arm in very restricted on the modern battle-field, and 
it would be itisif unable to kold it« ground in the presence 
of aimed infantry Are. 

To detach iiifuntiy or cavalij as a spccuil escort to gum 
(III the battle-field has the effect of weakening those two omu 
in order to provide for a contingency that nmy never arise. 
The strongest argument, however, against permanent escurti 
is that the other two arma ought, aa a matUr o/cotirae, fo act 
in unifion with the artillery and ensure its safety ; and if that 
duty is placed on a special small force, the commfuider of the 
troops will feel ail responsibility taken off his shoulders, and 
the guns will not get the support they have hitherto been 
accustomed to look for from the other amis. 

It may be ouuceded, then, that in the ordinary fight, artil- 
lery is frequently exposed to danger, in order to guard Against 
which the artiUery commander should look to the iteoresf 
troops for support. It is his business to aftply for aid m 
iiiiit; and the leaders of all other bodies of troops should be 
instructed to give their support when it is asked for. 

M^.ecmciit Iv a JUiiik,— Daring a fight, especially if small 
diici:.'* iiic engiiycd, an artillery coniiiiaiider will often be 
di'.siriiuii of bringing his guns into action some distance awny 
nil iL think, from which tlie enemy's lino can be enfiladed or 
liikun ill reverse. An escort is wanted to protect the guns 
ill iiioveiueut :knd wlien first coming into action. The artil- 
Ii'iy ciinntiandur should call for a squadron of cavalry to 
:iL'ooini>any liiiu, and at the same time ask that a company of 
iiifiintiy ije sent forward as soon aa ^wssible with orders to 
i'i'l>lacc tile ciivaliy. Tlie tenns squadron and company are 
ustil. lUH they ui'u generally considered sufficient escort for 
jiiiy siiiidl body of guns. In the event of the movement of 
ury being a I'uiy advantageous one, and being i 
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For actual fighting purposes, when the three arms are 
concerned, an infantry escort is a necessity, and must, there- 
fore, be got to the front as soon as possible. It must be 
recognised that the duty of the escort is purely defensive, and 
that it is temporarily detached for a limited time. 

Isolated batteries, — When artillery is ordered to some 
distance from the main body, it will be either a portion of a 
mixed force, in which case the previous considerations apply, 
or it will be itself the main portion of the detachment, the 
remainder being the escort. There appears to be the same 
objections as before to allotting a permanent escort, or one 
for a fixed period. The escort — which would ordinarily be a 
squadron of cavalry — should carry out the object in view, 
and when that is accomplished at once return to its own 
regiment. It is impossible to take infantry in any lengthy 
or quick movement, but if they can be called to the aid of 
the batteries before the moment of attack, so much the 
better. When an enemy is exceptionally strong in cavalry, 
escorts will have to be very strong. In the case of the horse 
artillery batteries acting with the cavalry in front of an army 
a regiment is in some cases required. 

Duty of escort. — The ofl&cer in charge of the escort should, 
if possible, be junior in rank to the artillery commander, and, 
in the event of his being senior, should be made to under- 
stand that he must not interfere with the action or move- 
ments of the battery. The artillery officer is responsible for 
the carrying out of the work to be done by the guns, and his 
wishes must be deferred to. 

As hitherto explained, the main duty of the escort is to 
defend the guns from attack, but it must not be forgotten 
that it also has to guard against surprise. The approach to 
close quarters of hostile troops may absolutely wreck the 
personnel of a battery in spite of the escort, while if due 
warning be given, the guns will have time to aid in their 
own defence, can retire temporarily under cover, or, if badly 
pressed, take measures for retreating. 

Position of escort on the march. — The escort on the march 
may be assumed to be formed of cavalry, who either in the 
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advaooe or retreat would act as an advance or rear gam 
with flankers moving on the moat exposed side. It will bt 
often aivantogeouB to divide the escort in two, to guai^ boili 
head and rear of columu. In covering a flank movement th» 
position of the squadron would be some 300 yurds from tile 
guns on the side eKp(Hed to the enemy's attack. In veiy 
close country the escort is confined to the roads, and in sui.'h 
a cue an adjacent road, if anywhere near, should be guarded 
by patrols, A battery should avoid coming into action until 
the position to be taken up has been reconnoitred and the 
cover in the vicinity searched. 

Position of esarrt at the hiU. — With a battery in action the 
best escort is infantry ; but this arm, being slow in movement, 
will often not be with the gnns when they first imlimbei. 
Cavalry have first to develop their utmost resistiiig power 
until supported by infantry. When there is a mixed escort 
of both arms, naturally the quickest-moving one will pusli 
out to the front for exploring pur|)oses. 

J«/(HV*r^ Mcorf. — When there is an infantiy escort, il 
should be worked on similtff principles to an outpost hne. 
Nothing should be able to come within a mile of the battetj' 
witliout being seen, and the enemy's skirmishers should be 
kept at least 1,000 yards ofl". 

Tlie escort would genei-ally be divided into two parts : (1) 
n line of skirmishers well in front of the guns, who both keep 
oil' by tlieir fire the enemy's skirmishers, and act as sentries 
on tlie look-out to give the alarm ; (2) a main body situated 
iu liiio with and some 150 yards to the exposed flank of the 
battery, whose main function would be to resist to the last 

The actual position and numbers of the front line depend 
mainly on the lie of the ground. Any cover wil.liiii effec ts 
ilifMitry range of tlie batt^rj- should b^" 
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front a strong skirmishing line affords great protection. If 
the ground is very open, a weak line of sentries to give 
warning is sufficient. In the event of an enemy pushing 
forward with determination the front line must not hold its 
^ound too long, but retire to the main body so as to clear 
the whole front, and enable the guns to aid in their own 
defence. If the position of the battery is sufficiently lofty 
to permit of the skirmishers retiring directly upon it and 
lying down in front of the guns, it will be an advantage. 
The main body will of course utilise cover in its vicinity, and 
ahould send out moving patrols or vedettes well to the outer 
flanks. 

Ca/catry escort. — The position of a cavalry escort will 
mainly depend on the troops with which it has to contend. 
In the event of a cavalry attack being apprehended they 
would be drawn up some 200 yards in rear of and clear of 
the exposed flank. Cavalry scouts should be well out to the 
front of the flanks, so as to give timely warning ; and the 
main body should be prepared to charge the enemy before 
he can get within 300 yards of the guns. When an infantry 
attack has to be met, it will be advisable to dismount a 
portion of the squadron, and send it to act as infantry 
skirmishers in front or flank as the case may be. 

The main body of escorts should always be placed so as 
to avoid loss from badly aimed shell directed against the 
battery, and should be at least 100 yards away from any of 
the waggons. 

ConvmenU. — A thoroughly efficient escort should possess 
to a high extent both mobility and defensive power. It is 
obvious that both these qualities are not possessed either 
by cavalry or infantry. A hybrid force, such as mounted 
infantry, has been suggested for this service, and without 
doubt it would be most valuable, and increase the offensive 
power of artillery to a great extent. In fairly open country, 
with the protection of such an arm there scarcely seems any 
limit to what a powerful brigade of guns might effect. 

The question of the employment of a force of this type 
is pertinent to that of a permanent e«coi*t, ^\vv:^ \as^ \^^^v 

n 
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-eatea new 



alrca^ referred to. It would be & mM&ke to create ■ 
force for ucoct duty, u it would result tn making cumbrous 
the command and BdminiabrktioD of the present handj 
arttU^7 anit. II, however, moonted tnf&ntty be an ano 
diatinct in itself, one of whoae recogmaed fatictions is the 
snpportirig of vdlleiy. then ita value is indubitable. Such 
a force could be organiBed at the comiDeacemeat of s war. 
Suggestions have also been made aa to [uitrailleusea being 
attached to batteriea, wei^Miia the general value of which 
n-ill be BHbiev|nenily considerod. The service Gatling is not 
adapted for the purposea of an artilleiy escort, as they are 
BO easily put oat of action. When a battery taJces up a 
jiosttiDQ it is nearly tdways under artillery fire, and the 
moment the presence of a mitrailleuse is kuonn the enemy's 
fire will be directed on it, and without doubt reader it at 
once uieless. 

The plan of carrying an escort on Bome species of carts has 
been more than once attempted. Tlie expense of having 
:iny permanent an-angement of this kind would be great, 
and add considerably to the materiel of batteries. If not 
[lermanent, it would only act aa long as the batteries follow 
lir;icticablc roads. 

Scarcely enough attention has been paid to the mounting 
■>f infantty on tlie waggons, as was done by the horse artillery 
(if the cavaliy divisions in the Orleans campaign. Horse 
.irtillery can with ease take an escort, but even with field 
batteries lialf a company could at a pinch be carried. By 
using the asle-tree boxes and crowding a little, 14 men can 
be carried by each aubdivision. Allowing for G gunners, 51' 
infantry could be conveyed tor a short distance. 

By an arrangement of saddles on the off horses thc 
immber could bo considerably increased. 
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CHAPTER XV. 

LOCAL COMBATS AND THE FIGHTING OP THE FUTURE. 

Defence of a village— Attack of a village — Defence of a wood — Attack 
of a wood — ^Attack and defence of defiles — ^Necessity for range-findera— 
Method of using them — Range-finding systems — Sighting of guns — 
Advantages and disadvantages of mitrailleuses — ^The modem type 
of weapon — Its tactical employment — Increasing power of artillery 
— Necessity for cover — ^Artificial cover — Steel shields — Supply of 
ammunition. 

To lay down definite rules for the action of artillery in all 
the minor operations of war is an impossibility. Guns will 
always have to engage guns in the first phases of a combat. 
As boon as the artillery duel has continued a sufiicient time>= 
to establish distinct superiority on one side, the artillery of 
the side which has obtained the mastery utilises its succesa 
by aiding the other arms in a manner befitting the particular 
circumstances of the case. 

Defefnce of a village, — In defending a village the best posi* 
tion for the artillery is on or in rear of the flanks, the gun& 
being placed so as to sweep the whole of the approaches. Tha 
enemy's artillery will be first engaged, but as soon as his in- 
fantry begins to attack at least half the guns should be turned 
upon them. In the event of an enemy possessing a great 
superiority in number of guns, those of the defence should be 
kept under cover until the infantry advance commences. 

The main object of the defence is to preserve intact aa 
long as possible the lisi^re, or entrenchments in front of a 
village. By pushing forward batteries well in advance, an early 
deployment of the enemy is forced, and the guns when pressed 
can retire into their entrenchments on the flank. A notable 

a2 
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inatance of the aucceaa uf this raanceuvre uocurred at the 
battle of NoiaaeTiUa, where the PruBsian guns puelied forward 
some 800 yards beyond the first lino of defence, and after 
cheeking the attack for about two houn retired on the flanks 
of the village.' 

When a vill^o is situated in a holluw witli high gronnd 
behind, it is Bometimes advajitageoUB to place guns in rear of 
it wliich can in the first instance fire over it, and afterwards 
if it be captured prevent an issue From it. At Ligiiy, the 
French, after capturing the village of St. Amand, were com- 
pletely stopped from coming out of it by the action of guns 
posted in the rear. Ab a rule guna should never ba placed 
within the defensive line. If it be deemed advisable to have a 
few guiia in the outer line of defence in order to sweep scma 
narrow approach, they should be treated as guns of position, 
lie placed in entrenchments, and their preaence concealed 
until the infantry attack is distinctly pronounced. 

When an enemy has succeeded in taking the first line 
of defence the giina should if possible rotire to a poEitioii 
from which they can conunand the iflauea out of the village. 
While fighting ia going on in the streets fire at long range 
should be directed on the enemy's reserves, and an endeavour 
made to check the advance of his guns, which will inevitably 
follow up the attack. 

Attack of a village. — The attack of a village pi-operly pre- 
pared for defence and resolutely defended ia a most difficult 
undertaking, and if possible a turning movement sliould be 
made, so as to compel an enemy to evacuate it through fear 
of being cut off. When this ia not possible the attack 
should be essentially of an enveloping cliaracter, being 
delivered simultaneously in front and on both flanks after a 
vigorous preparation by artillery fire. 

The attacking guns will be able to come into positio 
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The whole of the guns should then concentrate their fire 
on the village, the first line of defence should be searched 
by an accurate shrapnel fire while the attacking infantry are 
advancing ; and when the front of the guns is covered, per- 
cussion shells should be fired over tHe heads of the infantry 
against the houses forming the second line of defence. 

The accuracy and effect of modem shell fire render it 
probable that the use of a powerful group of batteries cover- 
ing the infantry attack up to the last moment, will have so 
great a moral effect on a defending force who are naturally 
crowded together, that the first line of defence will, under 
such circumstances, be captured with comparative ease. 

Stubborn fighting in the interior of a village can seldom 
be aided by guns, and the attacking batteries will have to 
move forward on the flanks, and fire into the rear of the 
village and the enemy's reserves. 

There appears but little doubt that, under favourable 
conditions of ground and atmosphere, the action of a large 
number of batteries materially lessens the danger of an attack 
on villages, and hence every available gun should from the 
first be turned on them. With a weak artillery force, the 
serious difficulty of dislodging an enemy from efficient cover 
still remains. Where the conditions of both the power of 
the grms and the nature of the terrain are in favour of the 
attack, it may often happen that the defenders will be turned 
out by artillery fire alone. 

Defence of a wood. — In defending a small wood or series 
of coverts, the guns should be placed in rear of the flanks* 
and disposed so as to sweep the approaches. In the case 
of a large wood some guns will of necessity be in position 
in the lisi^re, and should for choice be placed in the re- 
entering angles. 

Where roads, or lines of approach, pass through the wood 
the guns should be close to but not on the actual point of 
entry. It is advisable that the ordinary interval between 
guns should be increased and that each should have more 
than one emplacement into which it can be run up. 

The object of the guns when acting defensively is to t^te- 



346 FIBLD ABTILLEBY. 

vent the attacking force from gaining posaession of the alye 
of the wood. Wheu that is lost, the guns on the flankji, or 
any that ma; be able to get away in safety from their place in 
the liaigre should strive at once to assemble on some position 
in rear from which they uan command the exit on the other side. 

Attack of a ioooii. — The attack of a wood is aiore difficult 
than that of a village. The defenders are less expOHed and 
much safer than when in houses. It ia not eaay to discoTer 
how the wood is held, where the guns are placed, and trhicli 
are the weak points, nor is it often poasible to ascertain even 
approximately the number of the defenders. 

Wlien a tm-ning movement is not jiraotioable, the whole 
object of the attacking guns is to enable the infantiy to pass 
over tlie open ground swept by the fire from the edge of the 
wood, and then get a firm lodgment in it. A preliminarj- 
combat of artillery is only necessary to subdue the guns of 
the defence. It is of little value to shell the edge of a wood 
unless, in so doing, the advance <if the infantry of the attack 
is being forwai'ded. In order to find out as soon as possible 
the strength of the defending force, it is advisable, instead of 
one, to make two or three distinct simvtltiineous attacks. 
1'ho communication between the reserves, sup]K)rt3, and front 
tine in a wood is necessarily difficult, and it will seldom 
happen that the various points attacked are all equally rein- 
forced. 

The artillery in groups should from tlie first be able to 
push up to within 1,400 or 1,500 yards of the edge, andsupport 
the several attacks. Towards that point at which an enemy 
Khon-a the greatest weakness the whole of the fire should 
ultimately be converged, and a lodgment efiected by the 
iufnntry foi-ce which has experienced the least resistance. 
Tlio attention of tlie guns should then be directed to the 
other attacks, and they sliould not leave tlicir last taken-up 
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the attack and defence of defiles is so intimately bound up 
with that of the other arms, and so dependent on the particu- 
lar circumstances of the case, that a few general maxims can 
alone be laid down. 

In the case of a short defile, such as a bridge or ford on 
a river, the position taken up by the guns of the defence 
depends mainly on whether the troops are going to adyance, 
or are in process of retiring. If an advance is to be made, 
the artillery is pushed forward with the leading troops, and 
tsJces up a position well to the front, so as to keep the enemy 
at a distance while the passage is being effected. 

If, on the contrary, the defile is being held by a rearguard, 
the guns are kept on the hither side, with the river between 
them and the enemy. The artillery should, if possible, sweep 
with its fire all the approaches to the bridge, and a few guns, 
well protected by cover, be placed so as to enfilade the actual 
points of passage. 

To withdraw the guns to a position somewhat in rear, 
80 that they can concentrate their fire on the defile itself, is 
sometimes necessary, especially when there is good cover on 
the enemy's bank of the river. It must be remembered that 
all defiles can be turned, and that the defence is simply a 
matter of gaining time. Hence, as a rule, keep an enemy 
at a distance, so that the actual difficulties to be surmounted 
may be unknown to him as long as possible, and his arrange- 
ments for turning the obstacle be in consequence delayed. 

The attack of a short defile is a difficult operation. As a 
rule the guns will cannonade the troops in the immediate 
vicinity of the passage, while a turning movement of cavalry 
and infantry takes place unseen by the defenders. If a 
frontal attack is inevitable the artillery should act with bold- 
ness in following up the attacking infantry. The guns of the 
defence must first be silenced, and a concentrated fire kept 
on the actual defile itself, so as to prevent as far as possible 
any attempt to blow up or otherwise destroy it. 

The main difference in the combat in long and short defiles 
consists in the fact that in the former case the defender can 
instal himself in the interior, and the attacking force can only 
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take meunrra agniuat one portion of tUo defile at x time. 
The part which can be played by guns in long defiles sank 
as mountain posaoa and encloaed roada is slight. In moun- 
tain warfare field guns aie confined to the roads and tracks, 
their movement is necesBtirily sloir, and they take too much 
room on the line of march, Hence, as a rule, but a few 
mobile guna accompany the head of a column in its advance, 
through a defile. The condition of tho roada mainly deter- 
mines whether a certain proportion tit guns is interspersed 
among the infantry, or whether tlie main bulk of thent 
follows up in rear. 

On the other hand, field guns can be used with effect in 
defending portions of a long and narrow way, but their dntie* 
are essentially those of guns of position, and it is practically 
impoflBible to moTe them in the event of a reverse. 

In the moat recent form of mountain gon the barrel ii 
composed of two parts, which aro screwed together before 
firing, thus gaining a more powerful weapon while stiU 
retaining the advantage of pack transport. A gun of this 
type was tried in Afghanistan, but the circumstances of the 
campaign were hardly such as to decide questions relating to 
regular warfare. 

In itiountnin wai-fare the fighting as a rule takes place on 
the slopes or heights on the side of the actual defile itself. 
In the attack there is constantly the efibrt to outflank, and 
thus turn tlie defending line, while the defenders must 
necessarily extend to counteract the movement. The in- 
fantrj', wlio have usually to traverse ground of a ateep and 
broken type, can nearly always be accompanied by light 
mountain guns conveyed on the backs of mules. The proper 
tactical empleyment of these weapons depends entirely on 
local considerations, the nature of the country, and the force- 
and figliting value of the enemy. As a rule they are out- 
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with its formidable shrapnel, some accurate system of range- 
finding must be adopted. The rough and ready method of 
trial shots is good as far as it goes, but it has the drawbacks 
of expending without destructive effect a certain number of 
shell, of occupying some* time after the guns are in action, of 
prematurely exposing the position of batteries, and of being 
only moderately accurate at long ranges. Artillerjnnen will 
always have to be practised in picking up the range by firing 
trial rounds, but there seems no reason why a more accurate 
system of judging distances should not be superadded. 

When the distance of an object is known, to lay a gun so 
as to hit it is, under modem conditions, a mere mechanical 
operation, and the firing of a shell so as to burst in the 
immediate vicinity of the point aimed at, a certainty. The 
difficulty of estimating distances over a strange country at 
long ranges, and under varying conditions of atmosphere, by 
means of the unaided eye is so great, that the results are 
practically unreliable. Moreover, the correcting of the 
opinion of an observer without undue delay by means of 
trial shots requires constant practice, and the expenditure in 
peace time of a far larger number of rounds of ammunition 
than Government will allow. 

By an efficient system of range-finding far greater 
destructive effect from a gun may be hoped for, the confi- 
dence of gunners in their weapon will be increased, waste of 
ammunition checked, and a consequent saving in transport 
gained. 

Experiments have been made in nearly all countries with 
a view of finding out the best practical range-finder for field 
service. The various systems adopted give results more or 
less accurate, but all of them far surpass any trial shot 
method under the ordinary conditions of the range. 
Curiously enough, the only occasions on which range-finders 
have been employed on service do not show them in a 
satisfactory light. An instrument, in order to give accurate 
results, must necessarily be complicated in its nature, and 
require the most careful and accurate handling. It appears, 
therefore, a necessity that those who work with it should 
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powfr prai hf tueeanU^ j«dg^ i<iil«wrf« ia not j«t 
wfcJCTitlj-iOTrecwtod, lad it qalie»MMlterpf little wondn 
that the perfnnctacy aad JgHoaaat diacbarge of tmporiHit 
nagtt-finding dntieB bj ueo iriio hare other work to do 
leftda on aerrke to reanlta the receive at tatiatsctoiy. 

Tietring the matter pareJf in an artillery light, it f^pean 
that it i* worth wfa0e expeodiug a few minutes in Ending the 
range for long dittancea, aa; a mile and upwards. If shorter 
distances are taken it raaj atso be of service, provided that 
there ia »«> dfUiy m openiiu/ jin. By using the methods 
before described, distances under a mile can usually be 
judged by trial shots with quite sufficient accuracy for service, 
and at the same time the notable adrant^e of Kitting tho 
guns more quickly in action is gained. 

Method o/imijiy. — It would appear clear that range-flnders 
under all conditioiiB should bo used hcjort batteries come 
ujion the ground. The carryii^ of an instrument with 
li:tl.(.cr'ii;K, and the detailing certain men for its uae, is theo- 
i.lii'iilly Himplii enough, but it breaks down iu jiractice. 
'I'lif rix-iiiinoitring of a position should be done by the 
ijililk'iy otlicui' ill supreme conunaiid, and it is only by attach- 
in;; lo him a rangc-tinding staff that the various distances on 
(III- lerniin can be calculated in sufGcient time to avoid 
ili'hiyiii;; llio iidvancc of the guns. The personnel of a 
li;ifli-iy, i( iiivist be also remembered, lias quite enough to do 
nilli ii.i ordiiiiiry work, and there ia a natural dislike to 
^iHiiniiit; II I'oiliiin iniinber ot men to escape their routine 
(inlios ill oiiK^r tii iulvmico and find ranges which may possibly 
\h- in-ii>r us.'il. If n range-finding system be properly 
> uii>l>-yi'.l tlioiv seonis, moreover, a sliU more estemled field 
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the staff officer and engineer can with greater facility draw 
up sketches and reconnoitre positions ; and that both the 
iurtilleiy and infantry arms can utilise for their own benefit 
the previously acquired knowledge of distances. If range- 
finding be entrusted to a certain number of picked mounted 
men, who in time of peace are kept together and are con- 
stantly in training over all sorts and conditions of ground, it 
may fairly be prophesied that none of the fiascos of the past 
will occur in the future, and that a great extra efficiency will 
be gained by those troops who are enabled to utilise to the 
utmost the accuracy of the modem rifle and gun. 

There appears no valid reason beyond that of expense 
why a troop of range-finders should not be in constant 
training at a place like Aldershot. Led by efficient officers, 
and constantly exercised with other troops in mimic warfare, 
they would rapidly pick up a certain amoimt of tactical 
knowledge, would know what classes of distances to take and 
when to take them, and thus become, when allotted by 
twos and threes to the various staff units of an army in the 
field, an adjunct the value of which it is difficult to over- 
estimate. 

Bavige-Jinding systems, — In order to be efficient, a range* 
finding instrument should be accurate, easily and rapidly 
worked, durable, portable, and not difficult to repair. One 
observer only should be required, and no calculation should 
be necessary. The following are the chief systems which 
have been tried. 

1. The opUcal, or the judging of distance by observing 
through a telescope the size of a distant object — it being 
evident that the further an object is, the smaller will be its 
size. To this class belongs the Elliot macrometer. The main 
objections to it are that the actual dimensions of an object 
are seldom known, and that, in many cases, it may be impos- 
sible to take the range at all. 

2. The acousUc, The time is observed between the flash 
of a gun and the moment at which the report reaches the 
ear, or the moment of firing a gun and the time when the 
shell strikes the ground or explodes. The velocity of 
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KWnd or iheQ being knoim, the dkUnoe is xaediaaaaBf 
Cftlcukled. Tbe dnvb*eks are tliat UicnB is alvajv i 
coiuulersUe penonal error, and that do nnge can be found 
tiU the firing oomme&cea. Of Om ^mm the Le BoulenB^ 
telemeter w» ^pe. 

3. The trigfnumulrifai. A haae either Un^ or ■hoatn 
ettbec diiWTtlf or indirectly meacarcd. From ^uA end of it 
both angtea to the object are obaerved ; or, the base being 
adjusted so •* to fono a right angle at one end witli the line 
of direction to the object, one angle only is t»ken. The necea- 
saiy calculation of the nnknoim aide of the triangle ia mads 
mechaaicallf. 

In inatrumenta of this type, either a telescope, sextant, 
mirror, or prism with fixed anglea, or & combination of them, 
is used. 

The Watkin range-finder has now been definitely adopted 
in our aendce, aa complying most fully with the requirements 
of judging diBtanc«R in the field. 

The instiunient is double -reflecting, on the principle of 
the ordinary sextant, but arranged so that the near object 
ii seen by reflection and the distant by direct vision. 

An auxiliary base of G yards is measured by pickets on 
'lie ijtuund, and a right angle to the object and a longer base 
mo laid off and calculated from it. An observer at one end 
of the base thua obtained causes the reflection of the picket 
at Iho other end of the base (which forma the right angle) 
I'l coincide with the object aimed at, by means of a screw 
riiovomcnt, which at the same time ahows mechanically on 
l.hc instrument the range in yards. 

The sighting of guns. — Closely allied to the question of 
rnntjo-findora is that of sights. It ia evident that in order 
to obtain the full value of the modern gun of precision, the 
(iicaiis of laying it with great accuracy muat be posseased. 
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ported on when tried at the range, are found to be liable to 
damage in transport, and require more skill and steadiness 
in handling than can be expected from the average No. 1 in 
the heat of an action. 

When once, however, range-finders are placed on a 
satisfactory footing, there is little doubt that telescopic sights 
will be definitely adopted. 

It would appear that for all ordinary work the new 
pattern sight is sufficiently accurate, but when very great 
accuracy or a long range fire is to be desired, the power of 
the telescope would be advantageous. 

It appears advisable that a few telescopic sights should 
be carried with a battery, and that all the guns should be 
fitted with the necessary brackets, so that they can be used 
when opportunity offers.^ It would be a great advantage 
to arrange that the telescope which the officers of a battery 
carry should be that which can be used in laying the gun. 

Advantages and disadvantages of miU'aiUeuses. — ^For some 
years after the Franco-German war the efficiency of mit- 
railleuses in the field was constantly discussed.^ It was 
generally admitted that under certain conditions their value 
was very great. Many instances are on record of their 
enormous destructive power when defending anything in the 
nature of a defile, when the range was clear, and there was 
good protection from artillery fire. The Montigny mitrail- 
leur used by the French in 1870 was almost as heavy, and 
required as many men and horses as a field gun. Adopted 
originally by them as a makeshift when their infantry was 
in process of obtaining a breech-loader, it was hastily 
arranged in batteries and worked as artillery by men who, it 
is admitted, made a bad tactical use of it. It cannot be denied 

1 A commissioii of French officers sitting at Rennes in 1880 reported 
very favourably of a eight invented by Major Scott, RJS., and recom- 
mended its adoption in the service. 

s Beport of Colonel Wray's Committee. The Catling Gun; its Place 
in Tactics^ by Captain Rogers. TTie EmjUopment of MUrailleuset, by 
Colonel Fielding. BtJleHn de la Reunion dei OffioMrs, October 1874 
&c. 
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tiiat in. defending vill^ea, field ontrenchments, 
&c., under circuiastanoea when it is covered from artillery 
fire, the power of a, machine gun is obvioun and undoubted. 
Despite their defective empluymont in 1870, the majority ot 
French officers continued to believe in tlieir ralue. The 
opinion ot the at.iff of the 6th corps d'arm^e, which held the 
right of the French line on Augnst 18, that the St. Privat 
position could not have been taken had mitrailleuaes been 
placed behind the village walla, haa frequently been quoted. 
Ou the other hand, it ia Htated that a mitrailleuse is in 
its general attributes a field gun, requires horses for draught, 
men to man it, and waggons to carry ammunition. Even if 
it haa the advantage over artillery at abort diatancea, it does 
not poBseaa either the range or deatruciive effect of a gun. 
As the number of carriages which accompany an army ia 
from variouB causes limited, it ia inadvisable to substitute 
for guna weapons the value of which ia not alwaya apparent. 
If there ia a possibility of adding to the number of carriagos 
which accompany an army, extra guna will give more power 
than machine guns at a less expense. It seems admitted 
that mitrailleuses are chiefly useful in acting defensively, 
and are easily put out of action by artillery fire if attempting 
to accompany troops in the attack. Objection ia consequently 
raiaed to the tactical employment ot a weapon of this kind, 
;i3 it ia unsuitable to attach to artillery, wOl prove an en- 
cumbrance to infantry, and will only be of advant^e to 
cavalry under exceptional circumstances. 

Without dealing further with the arguments heretofore 
held on either side let us consider how the matter now stands, 
and wliat will bo the probable phase of development of the 
more recent types of weapona. 

27ie mochm type of weapon.— The idea should be dis- 
missed tliat macliine guns have any similarity in employment 
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ing, and 1,000 rounds of ammunition altogether weigh some 
200 lbs., it is obvious that a carriage can be made for the con- 
veyance of one or more of any reasonable lightness and con- 
sequent mobility. It is generally recognised that a light 
pattern of weapon will alone be used in the field, and it seems 
a mistake to make the means of its conveyance anything like 
a gun carriage in shape. As there is no recoil, a tripod 
stand and a certain number of rounds have to be conveyed to 
a given spot by some species of light cart or waggon if pack 
transport is not used. A mitrailleuse of the type suggested 
can be carried with ease by two men, can be concealed in a 
shelter trench as effectually as an infantry soldier, and can 
from the ordinary loophole of a wall or stockade pour forth 
the united fire of 50 marksmen. 

The construction is so strong that the ordinary bullet or 
shrapnel will rarely be able to injure it, while the firing 
arrangement is so simple that it is almost impossible to get 
out of order. With a weapon which requires no special equip- 
ment, can be carried on a horse, thrown on the top of any 
waggon or cart, and at a pinch carried by hand, there can be 
no reasonable objection raised as to the impedimenta its con- 
veyance entaib. 

The objection to the difficulty of removal under adverse 
circimistances cannot of course hold good in the case of a 
weapon so extremely light, the essential part of which weighs 
but a few pounds* and can be taken away at any'moment. 

The disadvantages of mitrailleuses of the Montigny or 
Goatling type do not exist in the most modem specimens of 
machine guns, and it now remains a question as to whether 
a new scope for tactical efficiency has not been thrown 
open for a hitherto untried weapon, of which the practical 
value can be tested at a comparatively trifling expense. 

It is difficult to estimate the number of men who can pro-^ 
duce with their rifles the same effect as a mitrailleuse. Under 
the conditions most favourable to its use, such as sweeping a 
narrow defile, the machine gun is obviously better than the 
small niunber of soldiers who can replace it. On the other 
hand, in open ground, if the aim of a mitrailleuse has to be con- 
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Btantlyaliifted, itsTolue and rate of firing decreasoa. WlieUier 
a nuiihine guo be deemed equal in its effects to 10 men or 50 

ia a matter of alight importance, but the point now to be 
decided is whether the disadvantage of carrying a weight 
of 200 lbs. is sufficient to counterbalance the advantage of 
having a repeating rifle which flres 200 rounds a minute, 
which ia cheap, strong, and simple in construction, not liable 
to get out of order, and extremely mobile. 

lU taciiefiJ employment. — It may be fairly assumed that 
in thOBe situations in which the Gatling is effective, such as 
when commanding defiles, behind walls, protecting viUsgoa, 
&e. , the new mitrailleuse will be of equal value. In addition 
it must be remembered that the modern weapon can with- 
out difficulty be transported and brought into action in any 
place where an infantry soldier con use his rifie. There 
appears, however, a still more extended field for its use. 

Assume that two or more of these repeating rifles be 
attached to each battalion of infantry. There seems scarcely 
a case, when troops are acting on the defensive, in which the 
machine gun would be out of place. When lines of shelter 
trenches are occupied they would be placed on the flanks, or 
on tlioae spots from which tlieir fire would be most effective. 
Concealed witli ease during the preliminary artillery duel, 
they could be brought at once Into action as soon as the 
enemy's infantry attack commences. Aa the distance to the 
various conspicuous points of the terrain over which an enemy 
has to advance is known, it is evidently possible at any moment 
to cover with a torrent of accurately aimed bullets the spots 
where a battery ia coming into action, a reserve is in close for- 
mation, or a body of troops is from any reason in close order. 
"Various tlieoriea as to the employment of volley firing and 
long range fire of infantry are now being persistently pushed 
forward. If the obvious advantages of showering a distMit hail 
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SO as to cover a great or small area of ground at the will of a 
single operator, gives an agent for long range firing more 
powerful than could hitherto have been hoped for. 

Scope for the use of a machine gun does not seem to be 
limited entirely to the defence. It does not seem possible 
that they should accompany attacking skirmishers, but with 
the reserves and occasionally the supports, there seems no 
reason why the horse carrying the gun should not follow 
as well as those of the mounted officers. Where cover is 
afforded by undulations of ground at any distance within 
1,200 yards of the point attacked, it seems possible to use the 
gwa. in firing at long range, especially against the enemy's 
artillery. It may be sometimes better for a few men to carry 
the gun and its ammunition when the fire is severe ; and a gun 
once placed, even if not shifted in position, will undoubtedly 
help the attack, and be of inestimable service in aiding the 
reserves to cover a retreat. 

When working with cavalry a system of pack transport 
would always be used. The gun with a small detachment 
could accompany cavalry in all its ordinary movements over 
every class of country. In aiding mounted men in their 
reconnoitring duties, and when resistance is encountered in 
occupying defensively important defiles, bridges, or cross* 
roads, or in fact in all those cases when mounted troops are 
thrown on the defensive and required to dismount, the pre- 
sence of a weapon of the type foreshadowed is of undoubted 
advantage. 

The disadvantage of permanently attaching machine guns 
to artillery is obvious. There will always be the tendency 
to use the weapon as a gwi^ whereas its true value consists 
in its being a rifle. To comprise in one unit agents of so 
essentially different a range and method of employment is 
to repeat the old error of combining guns and howitzers 
together. In the one case of forming an escort for the guns 
lies apparently its true use. The cavalry escort of a rapidly 
advanced battery would be materially strengthened by the 
presence of a powerful repeating small arm, and with the aid of 
two or three of these weapons be enabled to secure the flanks 

a 
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of the gmiB from attack, till infantry are able to replace 

Valid objections may undoubtedly be raised against any 
Bttenipt to introduce a, fourth arm into the iorvice, but that 
ifi not the point at issue. There ia no idea of enunciating 
any new tactical theories, or experimenting on auy novel 
method of employing troopH, A weapon of great power can, 
without practically increasing the impedimenta of an army, 
be used in conjunction with the other arms, and a Bimple 
deoiBion is required as to whether its adoption ia desirable. 
Although many advantages might be secured by the per- 
manent attachment of mitrailleusea to infantry and cavalry, 
it would seem best at first to organise them aa a separate 
body at camps of instruction under specially ti'ained officers. 
^Vienever the three arms are eiercising together detach- 
ments of two or more machine guns could then be temporarily 
attached to tactical units, and thus enable a theory of em- 
ployment for them to be gradually worked out. 

Iitcreaeiiig jpower of artillery. — The theory of artillery tac- 
tics as laid down in the preceding chapters ia founded mainly 
■HI the experience of the Franco-German war of 1870-71. It 
must be, however, recognised that in that campaign the 
•luuditg of guns was the result of the manner in which the 
genera) actioTU commenced, and did not uriae from any pre- 
conceived tactical ideaa. 

The concentration of fire of a large group of batteries, and 
tlie effect of strict fire discipline, has never yet been seen 
on a large scale in the field. The guua, moreover, o( the 
present day are far more powerful tlian those of 1870, and 
the destructive eflects of the modem shrajinel sliell liave yet 
to be witnessed. 

The experience of the Euaau-Toikish rainpaijpi of 1870 ia 
a appealed to aa showlnf; tiiat iiitiHt'i'y ia eompara- 
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The effect of artillery against deeply made pits and sunken 
galleries cannot in any caae be much, but in such cases 
infantry fire would be equally useless. No increase in the 
power of the gun or the weight of the projectile can enable 
the Arm to achieve impossibilities. In spite of all short- 
<jomings, it may be pointed out that even in this campaign 
the attack of artillery when properly commanded was under 
the ordinary circxunstances of battle invariably successful, 
'teste the battles of Nicopolis and the Aladja Dagh. 

K it be considered that the present artillery materiel 
has never yet been fairly tried in warfare, that every year 
increases in some manner its efficiency, that the modern 
theory of artillery tactics, or the mode of using the perfected 
equipment is of comparatively recent growth, and that the 
other arms are, from the very nature of their constituents, 
incapable of much more progress, it may be fairly deduced 
-that the power of the artillery arm in the future will be even 
greater than it has been in the past. 

The gun and rifle may be improved to almost any con- 
ceivable extent, but the agents which use them are subject 
to those common weaknesses of himianity over which a 
higher education or a stricter discipline has a comparatively 
limited sway. In contrasting the respective failings of the 
three arms, it cannot be contested that a higher efficiency 
can be more reasonably hoped for from that one which is 
least influenced by those human failings which are the 
natural lot of mankind. 

No change in the rifle or carbine can materially affect the 
physique or mental characteristics of the infantry soldier in 
action, or alter the strength of a horse or the boldness of its 
rider. On the other hand, the effect of artillery depends 
mainly on its fire and method of employment. The latter 
can be improved by a higher and more practical discipline 
and drill, while the former may be essentially enhanced iii 
effect by increasing the destructive effects of the gun. 

Necessity of cover, — In order to carry out this result the 
agents who work the gun must be placed in a position in 
which their faculties are developed to the utmost by being 

B-2 



relieved of thme ordiunry dangers which tend to dtetract Ot» 



Pvotectirir 
K attainable, seems a first esseutiaf 

■ r>t some kind is needed is eridsnt 
by the 1870 cami>Mgn. A study 
show that the losa iu per- 
hcirses was enormous, while 



mind and str^n the t 
gan to ail extent not nc 
to future progress. 

That additional cove 
from the data furnished 
of the earlier battles of the 
Bonnel — officers and men — and 
th^t in materiel wns abeolutelf insignificant. 

Tlie object to be protected ia the men and tlieir horses^ 
wliile tlie dimger to be warded off ia tlie bullet of the infantij 
aoldier, and the alirapnel fire nf the enemy's artillery. It 
may be at once conceded that field ortiUery cannot under 
aarvice conditions be rendered inTiilnerable, but still a great 
degree of safety will be afforded if the jiower of its most 
deatructive enemies be checked. 

Under certain conditions, notably when acting on the 
defensive, gun-pits i>r earthen ^paulements can be used, but 
(luring the ordina,ry coui^e of an engagement there will arise 
— especially in the case of an attacking force — many in- 
siruices in which neither time iwv opportunity allows ot (heir 

AfllJicicI cn:vr. — Witli re^^'.inl to cover for the men 
a-.tually ser^'ini; the gun, it has been often suggested that 
a'liie sort of shk'ld should be earned on the gun-carriage, 
that the axle-tree seats should be capable of conversion into 
:i pmtecting mantlet, that the wheels should be plated with 
iron, &c. If the views already laid down as to tlie construc- 
tion of guns and carriages be sound, it will be admitted that 
no oitra weight, Imwever small, can be carried with the gun 
ilfii'lf. However well planned may be the construction of a 
nin'itlct so c-an-ied, it has the fatal defect of diminishing the 
ill Mlity ot batteries in order to provide for a contingency 
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possibly two, extra carriages. Colonel Brackenbury suggests 
that shields should be made of wrought iron or soft steel, 
-sufficiently strong t<y keep out the bullets of infantry and 
shrapnel shell, while they should be soft enough to let per- 
cussion shells pass through without cracking or splintering 
the plate. He also points out that the shields should be in 
:sections small enough to be easily carried by the gunners, 
should be capable of being put together in a small space of 
time, and should be high enough to protect, even from long 
range infantry fire, an area sufficient to contain the g\m ajid 
the men who work it. ^ There appears little doubt that shields 
of either thin solid steel, or preferably of ribs of steel, could 
be constructed to carry out the above views, and at the same 
time be conveyed easily if an extra waggon were attached to 
•each battery. The form, size, weight, and mode of construct- 
ing and fitting together such a mantlet are matters of detai 
which must be left to be the subject of practical experiments. 
To every novel suggestion there arises, of course, a cer- 
tain amount of opposition. With reference to Colonel 
Brackenbury's proposal, it is stated that by using a shield a 
more conspicuous mark would be given for an enemy to aim 
■at. In answer to this objection, it may be pointed out that 
whether an object is more or less clearly defined is entirely 
dependent upon how its immediate surroundings harmonise 
with the background. In some cases shields would render 
a gun detachment more easily seen, in others not. Shields, 
it must be remembered, would not be used in an artillery 
duel at long range, where time and opportimity would exist 
for utilising natural or excavating artificial cover. On the 
other hand, while exposed to infantry fire or assailed with 
shrapnel at short range, the exposed gun and its detachment 
is a mark of itself, so large and easy to hit that cover for it 
is an obvious advantage. Even in an artillery duel it is 
obvious that that side possesses an advantage which can, in 
a couple of minutes' time, protect itself from infantry and 

1 * Ironclad Field Artillery,' by Colonel Brackenburj'. Mneteenih 
^Century, July 1678. 



FIELD AUTILLBBY. 

sM'apnel fire, inateiid of either remaining totally exposed or 
taking half an hiiur Ui excavate cover. 

Objection is also made that ehielda of a weight which can 
be carried into the field cannot keep ont a common shell, 
and will, in fact, tend to burst in front of a gun detachment 
a shell which would be otherwise, perhaps, innocuous. To 
this a plua of ' non-proven ' must be urged, The destruction 
of the personnel of a battery is effected almost entirely by 
the ahrapnel fire of artillery ; and even if common shell be, 
under the oircumBtaneea, a more efi'eotive missile, it must ba 
remembered that the shield can at any moment be lowered 
tu the ground, and thus any imaginai^r or real disadvantage 
be counteracted. 

A system of sliielda and eiti'a carriogea would, of course, 
involve eEpense ; but, oathe other hand, the advantages may 
fairly be deemed to comiterbalance this plea. The effect of 
the fire of artillery would be largely enlianced, it would be 
far more powerful to defend itself, and its action at aliurt 
range against infantry would become positively annihilating 
iincler favourable conditions of ground. The shields, again, 
I'l-uld be used under special circiinistancfla to cover infantry, 
I ■;!; in the attack and the defence. \\')iether artificial 
piotection of tliis kind be wsed i>r not, it may be fairly 
ijuestioned whether, when under a heavy fire, it would not 
be advisable to use a veiy small gun detachment of, say, 
three men at a time, and relieve them frequently from 
re'^ev.'es lying dc'ivu in rear of the flanks of tlie gun. 
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CHAPTER XVI. 

THE ROYAL ARTILLERY. 

Constitution of the Koyal Regijnent of Artillery — ^The separation of the 
field and garrison artillery — The subdivision of the present regiment. 

The necessity for establishing a permanent regiment which 
could supply the reliefs of artillerymen for foreign garrisona 
led to the formation of a Royal Regiment of Artillery, 2 
companies strong, in 1716. In 1783, after the peace of 
Versailles, the strength was 3,302. One hundred years later 
the ofi&cial peace establishment was 33,847.^ During the 
first half of the present century the regiment was composed 
of a few troops of horse artillery, and a number of battalions 
divided into companies. The battalions had each a per- 
manent head-quarter at Woolwich, and for the purpose of 
field service a certain number of light guns were horsed when 
occasion required. * 

In 1859 the various companies were formed into batteries 
of garrison and field artillery, and massed into brigades, 
which after the amalgamation with the Indian artillery ia^ 
1862 amounted to 29 in number. 

In 1882 a fresh subdivision was made, and the Royal 
Regiment was divided into — 

2 brigades of horse artillery. 

4 brigades of field artillery. 

11 territorial divisions of garrison artillery. 

Each territorial division has allotted to it a first brigade 
of Royal Artillery, the remaining brigades being formed by 

1 Establishment for 1882-3. An interesting history of the birth 
and progress of the regiment is to be found in Lieut.-Colonel Duncan's 
History of the Royal Artillery, 
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the militia artillery regiments belonging to the military 
district. 

An inapection of the following table will make clear the 
oianner in which the batteries are grouped together and posted. 



Hor/e Artilleri). 

1 D -^A (British EstabliBhmenl . 
*="^M Indian 

D ii_:_j I British ,, 
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3fd DiTimcn At Home ; 

iBt Bri^ae In India . 

Dcp6t— Yarmouth In Coloniea 

4tb DiviBion At Home . 

1st Btit^ade In India . 

Dep6t-rover In Colonies 

6th Division At Home . 

1st Brigade In India . 

Depfii^Woolwich In ColonicB 

6th Division ( At Home . 

1st Brigade \ In India . 

Depot— Portsmoutli ( In Colonies 

7th Division At Home . 

Ist Brigade In India . 

Depot— Plymonth In Colonies 

8th Division At Home . 

Ist Brigade In India . 

Dep6t— Leitb In Colonies 

9th DiviBion At Home . 

1st Brigade . In India . 

Depat-Pembrolie Docli In Colonies 

10th Division At Home . 

1st Brigade In India . 

Depot— Cam cfcfergus In Colonies 

11th Division At Home . 

Ist Brigade In India . 

Depfit— Cork In ColonieB 
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Qmwiuwid,— The following are the main featured ofaaome- 
what complex organiution for the purpoaes of the higher 



To the large military diatricta in England which are under 
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the charge of a general officer, audi u the Northern, 
Euttern, Weatent, Aldershot, and Himilar commands, are 
allotted a colonel of artillery, who itith a brigade-major 
and staff iji responHible for the adnmustratioQ of everything 
connected with the personnel and materiel of his district. 
The larger garrisons of Malta and Gibraltar are similarly 
treated. 

The highest command is therefore diBtinctly territorial, 
aad is unconnected with the brigade aystem. 

In all fortified places the garrison batteries have ekoh a 
])ortion of the armament and works allotted to them, and 
are by groups of two or more batteries put under the com- 
mand of a lieutenant-colonel, who is responaible for the drill, 
discipline, and interior economy of the batteries, as well as the 
general condition of the armament. The lieutenant-eolonels 
as a rule belong to the same brigade sa the men under their 
charge, and exercise the ordinaiy powers of a commanding 
officer, but are distinctly subordinate to the colonel of the 
district, and refer to him in all matters which are not those 
jiurely of brigade intci-est. In the Horae and Field Brigades 
there are similar lieutenant-colonel.i, with commands over 
tivo or at most three batteries. A certain number of lieu- 
tcn.iut -colonels, again, are also posted to small stations, 
and exercise their authority over the batteries which come 
under their charge irrespective of the brigade to which they 

Lieu tenant -color els in command are allowed a subaltern 
iiflicer to act as adjutant. 

At the depflt of each division of garrison artillery is a 
lieutenant-colonel in command of the auxiliary artillery, 
who, in addition to his other duties, has charge of the dep6t, 
fees that recruits are put through their preliminary drills 
»u<\ obtain their proper c'luipment, and superintends the re- 
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of clothing and preliminary training, and after a short course 
of instruction are transferred to the garrison or field batteries 
allotted to the area from which they are procured. Batteries 
of the three branches of the regiment serving abroad are 
kept up to their establishment by drafts from the home 
batteries belonging to their own brigade or division. The 
batteries of the first army corps train recruits for them- 
selves. This arrangement acts fairly well with the horse 
artillery and garrison batteries, for whom dep6ts really 
exist. In the case of the field artillery, however, there is no 
possibility of a recruit receiving instruction until he joins a 
service battery, and the majority of the service batteries at 
home are little more than training dep6ts to furnish men 
for those abroad. 

According to the present arrangements, whenever large 
drafts are required for the field artillery in India the bat- 
teries at home are denuded of their trained men, and made 
very weak. 

Past experience has proved the absolute necessity of 
having a dep6t for field artillery, in which men can be 
taught the preliminary riding and driving, and there is but 
little doubt that training depdts for field artillery will be 
again formed. 

Depots of any kind are undoubted evils, but must exist 
to ensure the relief of men on duty abroad if the batteries 
which are at home are to be kept fit for service. The 
exigencies of the mounted branches of the artillery are so 
different from those of infantry or garrison artillery, that 
the depot system will have to be made to work to suit 
them. 

To have a small depdt to train men in home batteries 
or battalions in order to keep up the strength of those 
abroad works fairly well in dismounted branches of the 
service, owing to the ability of men to learn in a short time 
the prelvminary drills. 

To teach a man to ride and drive, however, requires at 
least six months, and some six months more to make him tho- 
roughly efficient. Hence to use service batteries as training 
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■chooU ie to impair their efficienc; aeriaualy. It would appoar 
adviiable, when a field depot is again formed, to devote it 
entirely, as formerly, to furmnhing the foreign drafts, and 
allow tJie home hatteriea, on whatever strength they may be, 
to drill their own recruita. A alight demand tor volunteeta 
for foreign Berviee could then be made on the batteries cf 
the lower eatablishment without injury. 

The duties of the ptrsoimd of mounted batteries has been 
fully explained, and it is apparent that the work of the 
officers entsili much responsibOity, and that to carry it out 
requires zeal, ta<:tical knowledge, and aptitude. The men, in 
addition to the oi'dinaiy work of the cavalry soldier, Iiave ta 
take care of and use numerous and comphcated atorea, and 
perform all the 8])ticial duties connected with the driving and 
serving of a field gun. A garrison artilleryman, ou the other 
hand, has nothing to do with horaes, but has, in addition to 
the Usual duties of an infantry aoldier, to work with fortress 
and siege guns, to shift heavy weights, mount and iliamount 
ordnance, construct and repair batteries, and to perform the 
urtilleiy duties connected with a fortress or applied in a 
Kiege. The officers should also know the details connected 
nitli the attack and defence of strung places, be cuiiversant 
with the theory and practice of gunnery, and have a thorough 
itcfjUiiintance with the complicated materiel in their charge. 
The duties of the field and garrison branches of the artillery 
service are quite distinct, and the fact has been recognised 
in our service to the extent of keeping the non-commissioned 
(liijcera and men of them separate. The alteration has been 
innied no farther, and officers on a seniority list are indis- 
criminately posted to either arm. 

eSeparativti ofihc Field aiid Gan-Uun Artillery.— Thi ai'gu- 
ments in favour of a separation between the mounted and 
dismounted services being made are strong, and their aouiid- 
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thorough training. The work of the officers was compara- 
tively simple, and could be easily learnt. 

The modem materiel is becoming every day more diverse 
and complicated, and it appears unquestionable that the in- 
cessant changes, alterations, and improvements make a greater 
demand on the intelligence, and necessitate a higher edu- 
cation of both officers and men. The men trained on a short 
service system are, as soon as they become really efficient, 
transferred to the reserves. The officers are the only body 
who have the opportunity of being familiarised with the 
necessary technical detail. On them the onus of training the 
men rests, and efficiency can best be secured by granting 
them stability in their profession. 

Progress is the order of the day, and it is undoubted that 
both field and garrison artillery are increasing in importance, 
but while so doing they are, in respect of the work per- 
formed, drifting further apart. The two branches are as 
distinct as cavalry from infantry. The duties in each are so 
varied that it requires a special training of some years to 
make an officer thoroughly know his work ; and owing to the 
incessant changes in materiel (especially in fortresses) it is 
advisable that an officer's service in either branch should be 
continuous. 

* If it is conceded that artillery in future warfare has to 
fulfil a very important duty, and one which can be fulfilled 
by it alone both in the open field and before fortresses ; if it is 
granted that the progressive development of the science of the 
manufacture of arms has given us guns more complicated 
and more delicate, and that a higher state of training in the 
manner of their use is necessary ; and lastly, if it be allowed 
that the officers are the first who should have perfect cog- 
nizance of the reasons guiding the improvements in materiel, 
and that this can only be attidned by a consistent working in 
one direction ; then there remains but one thing to satisfy 
these requirements, which is — ^the separation of the officers of 
the field and garrison artillery.' ^ 

1 The SqoaraHon of the ArtUlery, trans, by Mtyor Clarke. 
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The present sysiem is based on the idea that tui artilleiT 
officer Bhould be able to make himaelf acquainted with all 
branches of hia profession. This versatilitj and aptitude for 
very different closaea of work is undoubtedly possessed b; 
some, but these few form but a small percentage of the regi- 
ment, and it ia for the average mass, and not for the chosen 
few, that legislation must be made. 

The existing organisation, agaiin, does not work beneficiallj 
for the country. An officer may now spend thii-ty years of bia 
life in the mounted branches of the service, and be suddenly 
placed in command of fortress and siege materiel, and have 
to superintend the training of men, and carry out in a very 
responsible position duties with which he ia of necessity 
imperfectly acquainted. 

The reverse case similarly may constantly occur, and can- 
not tend to the efficiency of the field artillery. 

The life led in the field and garrison services is so differ- 
ent, that an officer enthusiastic and zealous in one can hardly 
be expected to take more than a lukewarm interest when 
suddenly shifted to the other. With regard to the junior 
.:fficera, moreover, the result is unsatisfactory. Despite the 
■heorius as to <:«j>iit de corps pervading the regiment through- 
"ut, the fact remains that garrison work is unpopular. ]ii- 
furiority of j)ay and bad stations in India, isolated dclach- 
iiients at out-atatiutiH in England and the colonies, are not 
priaes to look forward to. 

The first attempt of a young and energetic officer is to get 
transferred to the mounted branches, and if not successful he 
ia apt to become discontented, and perform the minimum of 
work which can be expected of him. 

The best officers in the garrison artillery, those who 
thoroughly know and are interested in their work, are rarely 
ci>ntent to remain in purely regimental appointments, but use 



THE BOTAL ABTILLERT. 271 

mounted service that the avers^e officer is attracted towards 
it, while the bulk of the best ones use the foot artillery as 
a temporary resting-place on the grounds of personal con- 
venience. 

To render more efficient a branch of the artillery which 
requires a high technical education, and to raise its status, 
demands a distinct separation of the corps of officers. The 
objections to forming the garrison artillery into a distinct 
arm are few in number. 

There is, firstly, a disinclination to any great change in 
the organisation of a body which has done good work under 
existing conditions. The conservative spirit which resists 
every innovation is in its way useful in preventing ill- 
digested schemes being hastily carried out. It is urged, 
moreover, with some reason that an artillery officer is bene- 
fited by having a varied experience in the dififerent classes of 
artillery work. An officer living a comparatively sedentary 
life in the garrison artillery is all the better for an occasional 
rousing up. The mounted branches are benefited by being 
at intervals reminded that there is a purely technical side to 
their profession, and that the care of horses and management 
of harness are not the sole criterion by which the value of an 
officer should be judged. 

To this it may be answered that an average officer is 
more likely to do one class of work well, if he sticks to it, 
and that a large-minded interest in work can best be secured 
by a change in organisation. 

It has been stated that service in the garrison artillery 
would be unpopular, and that there might be a difficulty in 
getting officers to elect for it in the first instance. 

This can scarcely be admitted. A properly organised 
separation would raise the status of the garrison lutillery, and 
from it the bulk of the technical appointments would be made. 
Slight additional inducements might be added, and the main 
great advantage would be secured, that an officer's position 
would be stable, and he might with some hope of correctness 
forecast his future life. A very able defence of the existing 
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^iMm tTM Buile in A leetna delhrcnd mom y«an ago, fnws 

' [ afipnAtmi tlttt to ConGiM one paftioci of your aen «< 
Mtilk>r aeieoee aoldy. to the Mrvke of field titiOvrj nd 
tactm, and tlw other to fltat of Hcge and gankcHi actSbrr, 
even »ft«r a baid and lart liae haa been dnarn wlMra tbe 
•errioe of gima of poaitiao ondi and Uiat of tbe U^itex aitse 
Soni begiiia, k about aa nnpliikKplikal u to attenqit to dinih 
the uience of a»XP/ai.<taf or geology into deputmentR. 

' If we atpire to be adentific artillerists no must be 
prepared to gn^ple with ovr anbject in all its phases. 

' I deprecate any sepaiaticsi — for the sake oi the field 
artillery, to vfaom sach a change means less scientific know- 
ledge, eiclnded aa they wotild be from the chief part of tbe 
aaane* at the scbcol of gtmneiy and the Royal Araenal ; 
for the sska of the garrison artillery, as they would become 
rather pedanfe than smart &nd enterprising soldien ; and 
for the sake of the artillery as a whole, inasmuch as, pure 
science being restricted to one section only, the general 
scientific average would be reduced.' 

' All officer is liable to that common weakness of humauity 
■j^roiviny older — involving very often change of ideas, change 
'•f predilections and favourite pursuits. I apprehend that 
iriaiiy officers would nijt care to have their horizon limited 
';vi;n tij service in the horse artillerj-, . . A prejudiced 
man whose mind runs in one groove, and who regards the 
biisincaa of lite, as it were, through a single eye-glass, is an 
anachronism in a corps claiming to be " scientific.''* ' 

Tlie arguments of Colonel Geary are based on the idea 
tli^it ive have a ' body of more than 1,000 officers of every 
;;t;ide and phase of intellect acting and reacting on each 
oilier for the attainment of one grand object.' Tlie corps 
a.rtillery is assumed to be a unit of a size readily worked 
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It can scarcely be denied that the condition of the regi- 
ment prior to the Crimean war ^ was most unsatisfactory, and 
yet, according to the above theory, the reaction of the officers 
of the various branches on each other ought to have been far 
more effective than at the present day, when the regiment 
has more than doubled its size. Progress in efficiency has 
not been gained by vaunting a scientific knowledge which 
the corps, as a whole, does not possess, nor by any system of 
centralisation. It has been by breaking down the exclusive 
tendencies of the regiment, by assimilating it with the rest of 
the army, by teaching us first to be soldiers and then artil- 
lerymen, that the prominent excellence of the present per- 
sonnel has been attained. 

Over-centralisation has always proved an evil when the 
strain of war has been felt. However perfect may be the 
administration of the adjutant-general's department, it can- 
not deal effectually with a corps of over 30,000 men and a 
vast materiel dispersed in the four comers of the globe. To 
make the Royal Regiment a working army unit necessitates 
subdivision, and in carrying it out we shall only be following 
the practice of all other nations. . 

It may be fairly conceded that the arguments for keeping 
the Regiment as one body or dividing it up are about fairly 
balanced as long as the artillery is capable of being efficiently 
worked as a single mass. It must be remembered, however, 
that the Regiment now has attained a size without parallel in 
the military world, that its number of officers on one list is 
daily increasing, that promotion equal to that of the rest of 
the army cannot be kept up on a huge seniority list without a 
very large expenditure of money, that slow promotion means 
loss in efficiency, and that if an artillery regiment is in size 
an army it cannot effectively be assimilated in organisation 
and spirit with the other arms. 

A fear is by some entertained that if the Regiment were 
divided there would be a loss of espnt de corps, and in its stead 

* Vide pamphlets on the organisation, armament, and deficiencies of 
the British Artillery, by Sir R. Gardiner. 

T 
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m^uld aiiae a aKntimeat as to the particular subdivirieti in I 
irhich a man served. There might, in consequence, anee 
a want •>( nnifonnitj? iji system and cairyiug out of work. 

On the rither hand, it may be uiged that, beyond the fact 
that each officer ia an artilleryman, there can be no very great 
aentiment among a body of officers the majority of whom 
can, probably, have aefcr even seen each other, No sub- 
diviairai would affeot that spirit which would naturally per- 
vade all who serve in a dietinct branch of the serrice, while 
a uuch stronger feeling of camaiiuierie would arise when an 
officer belongs to a force in which he will always serve, and 
with the members of which bo ia personally acquainted. 

Those who advocate the subdivisiiin of the Regiment do it 
with the idea that it will effect much in assimilating the 
artillery with the rest of the army, and thua break down that 
eiclnsive tendency and jealous feeliug which boa hitherto 
worked so prejudicially against the Ueginient in the matter 
of giving officers commands and stafl' appointments. 

Suidiriaioii of the Rcifimait, — The possibility of carrying 
out a separation is, in some quarters, not admitted. The 
difficulty, no doubt, is great, but not insuperable, as hia 
been clearly proved in the Prussian service. No division 
of otfioers can be made without reconstructing the regiment, 
and against taking this step there is a strong feeling ouiong 
many of those who will be affected. 

The garrison artillery cannot be made one unit wliile the 
horse and Held form another, as the proniotion of officers 
could not possibly be equalised. 

The leconstructiou of a regiment, enormous iu size and 
gradually increasing in numbers, is a necessity, and however 
li>ng delayed must some day be taken in liand. The main 
point to consider is tlie size of the unit of subdivision ; and, 
having settled on that, tlie office, supply, and staff ot^nisa- 
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for the extra number of effective field officers in the artillery 
due to there being one to each battery. These are, however, 
matters of detail, and it would seem tolerably clear that a 
force of from twelve to sixteen batteries, according to the 
way in which the organisation is carried out, should form an 
artillery regiment. In the mounted services lieutenant- 
colonels would have the command of a divisional group of 
three or four batteries. In the garrison artillery the major's 
command would have to be increased in size. 

The present brigade organisation is found to work with- 
out much friction,* and a further modification of it does not 
entail many administrative difficulties. 

The method of relieving batteries, of supplying them with 
recruits and stores, and of arranging for the command of iso- 
lated batteries is a matter of organisation ; and there seems no 
reason why, in these matters, a decentralised system should 
not work as effectively as the present cumbrous one. 

There appears no necessity to alter the present system 
materially in those points in which it works well. The full 
colonels might, irrespective of the brigade they nominally 
command, rest in charge of districts, and by means of a 
district office forward all necessary documents to head- 
quarters. The head-quarters of each brigade, unless the 
whole of the batteries were together at a station like Gib- 
raltar or Malta, would be at a depot in England in which 
recruits would be drilled for the batteries abroad. The 
depot would, according to its strength, be commanded by a 
lieutenant-colonel, or a more junior officer, and at it would be 
preserved the usual records. 

Regiments of artillery would be organised for the purpose 
of relief of batteries, drilling of recruits, promotion of officers, 
the forming of minor divisional commands, and the collection 
and care of individual records. The higher commands might, 
as is now the case, be essentially territorial, and be irrespec- 
tive of regiments, while the supervision of the actual materiel, 
the strengths of the different batteries, their transfer from 

> Report of Adjutant-General, May 28, t%Tt. 
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■tatioo to atatjon, and a gcaMoal code of dueipline^ « 
emulate from dw ad jotimt-geneni'i 

It nuy be poinMd act tint a ic^jDooital orgsuuBidoii 
n-ith dep6ta at certain bn^de centres in En^anid would 
vorV jaon cfficseiitlj is the trajping of recraita, mul the 
filling ap of battedm from peace to war ■trengtb, than can 
be effected tiuder tlie preeeid qatem. llie service battcriet 
abroad are now kept up to their atrengili by conBtaot dt^la 
from those at bome, and the efficiency of the latlei is sacnfic«d 
by theii being tamed virtually into a seriea of depot training 
batteries. 

In a service whicb is known tu require at tbe very leut 
one year, and under ordinary conditions two yeara to male 
im effective soldier, it is somewhat olamung to contempkie 
that in the event of a European war the whole of the horsed 
batteriea (with the exception of those of the 1st Army Corpt] 
would be composed of young recruits and untrained remounta. 

It has been often stated thtit a la^ge imited corjis has 
more influence than a series of regiments, and that the 
iirtillery arm would, in consequence, suffer by aubdiviaion. 
Tliis !i])iicrirs, however, to be a mistake, Tlie vei-j" fact uf tlie 
ivniliiii!; unit, the battery, being small, and tlieve boiiig no 
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higher unit of organisation than a battery. A commencement 
has already been made by grouping batteries under a 
lieutenant-colonel ; but this, to be effective, must be a stable 
arrangement, and one in which the command is permanent. 
At present the battery is the working unit, and all higher 
organisations tend towards a local or temporary command, 
in which the interest and influence of the grouped batteries 
is subordinated to the personal aggrandisement of the 
commander. 
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